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CORN 
CHAMPIONS 


Arnett  Rose, 

Alger,  Ohio 
Boys'  Ohio  Champion 
153.9  bushels  per  acre. 
Used  Swift's  Fertilizer 


Roy  Friedersdorf, 
Elizabethtown,  Ind. 
Boys'  Ind.  Champion, 
128.8  bushels  per  acre. 
Used  Swift's  Fertilizer 


Norris  McHenry, 
Elizabethtown,  Ind, 
Men's  Ind.  Champion 
112.1  bushels  per  acre. 
Used  Swift's  Fertilizer 


Harold  Doster, 
Mayfield,  Ohio 
Cuyahoga  County 
Champion 
92.2  bushels  per  acre. 
Used  Swift's  Fertilizer 


Sherman  Magaw, 
Edinburg,  Ind. 
Highest  10-ear  Score 
103.4  bushels  per  acre. 
Used  Swift's  Fertilizer 


G.  W.  Thompson, 
Letts,  Ind. 
2nd  Prize  Bartholomew 

County  Contest 
lt)4,2  bushels  per  acre. 
Used  Swift's  Fertilizer 


1914 


ARNETT  ROSE 
ALGER,  OHIO 


DEWEY  HANES 

arcanum;  OHIO 


GetPosted  on  What  Produces 
Champions  and  FarmProfits 


From  regular  corn  field,  acre  yield 

No  fertilizer  used 


Pointers  From  Hanes'  Farm  Results  1915 

75.0  bu. 

From    his   brothers'  Ohio  Corn  Contest  Acre  1 23.0  bu. 

Used  500  lbs.  Fertilizer  (not  Swift's)  con- 
taining only  Phosphoric  Acid  and  Potash 

From  Dewey  Hanes'  Ohio  Corn  Contest  Acre  1 53. 7  bu. 

Used  500  lbs.  Swift's  Fertilizer  containing 
Ammonia,  Phosphoric  Acid  and  Potash 

The  difference  in  the  yield  of  the  two  boys  was  due 
entirely  to  the  kind  and  brand  of  fertilizer  used.  Stop  buy- 
ing phosphoric  acid  and  potash  and  straight  acid  phosphate 
because  they  are  cheap.  Use  a  well-balanced  fertilizer  con- 
taining ammonia,  phosphoric  acid  and  potash  and  gel 
maximum  yields  and  profits. 

Still  More  Proof 

Norris  McHenry,  Indiana  State  Champion,  1914,  had.  two  5-acre 
plots.    Note  the  results: 

One  plot  112.1  bushels  per  acre.    Used  Swift's  Fertilizer. 

One  plot  93.1  bushels  per  acre.    Used  fertilizer,  but  not  Swift's. 

The  kind  of  fertilizer  used  is  alone  responsible  for  the  difference 
in  yields. 

Further  argunvents  are  unnecessary. 

Swift's  Fertilizers  are  proved  the  best. 

Swift's  Fertilizers  make  the  farmer  the  most  net  profit. 

Order  Swift's  Fertilizer  from  your  local  dealer  today. 
If  unable  to  obtain  it  ask  us  prices,  terms  and  literature. 
We  want  live  agents  in  unoccupied  territory. 


Swift  (^Company 


Fertilizer  Works 
Society  for  Savings  Bldg.       Dept.  F. 


Cleveland 


CORN 
CHAMPIONS 


Dewey  Hanes, 
Arcanum,  Ohio 
Boys'  Ohio  Champion 
153.7  bushels  per  acre. 
Used  Swift's  Fertilizer 


Gordon  Reap, 
Elizabethtown,  Ind. 
Bartholomew  County 

Champion 
105  7  bushels  per  acre. 
Used  Swift's  Ferti'izer 


Harry  Isaac, 
Sandusky,  Ohio 
Huron  County 
Champion 
126.0  bushels  per  acre. 
Used  Swift's  Fertilizer 


Robert  Wilson, 

Casner,'  111. 
Macon  County 
Champion 
94.0  bushels  per  acre. 
Used  Swift's  Fertilizer 


Fred  C.  Karr, 
Coshocton,  Ohio 
Coshocton  County 
Champion 
94.0  bushels  per  acre. 
Used  Swift's  Fertilizer 


Chester  Davis, 
Jonesboro,  Inc'iana 
Grant  County 
Champion 
81.0  bushels  per  acre. 
Used  Swift's  Fertilizer 
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Future  Satisfaction 


There  will  be  a  certain  feeling  of 
pride  in  future  years,  to  know  that  you 
purchased  your  insurance  with  a  com- 
pany of  proven  integrity,  and  demon- 
strated w^orth  to  policyholders. 

The  Equitable  Life  of  Iowa  is  a 
company  with  a  clean  record  of  ser- 
vice, and  has  reached  a  Hundred  Mil- 
lion of  insurance  in  force. 

Insurance  is  our  profession,  and 
every  advantage  of  our  experience  is 
at  your  disposal  in  selecting  a  policy 
to  meet  YOUR  needs  in  future  years. 

RAYMOND  C.  GAUCH 

Student  Representative 

The 

Equitable  Life  Insurance 
Company  of  Iowa 

JOHN  F.  STONE 

General  Agent 

501-502  MARZETTI  BUILDING 
COLUMBUS,  OHIO 
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LAWN  SEED 

There  is  nothing  around  the  home  that  is  so  attractive  and  restful  as  a 
well-kept  Lawn. 

Now  is  the  Time  to  Sow. 

We  pride  ourselves  on  supplying  a  first-class  article  to  all  who  use  our 

CAPITAL  LAWN  GRASS  SEED 

It  is  put  up  for  this  latitude  and  the  varieties  selected  are  suited  to  our  soil 
and  location.    Seeds  used  in  this  mixture  are  of  first  quality. 

A  full  line  of  Garden,  Flower  and  Farm  Seeds,  Bulbs,  Plants,  and  Garden 
Tools,  Spray  Material  and  Fertilizers,  for  the  House,  Lawn,  Garden  and  Farm 
always  on  hand,  in  their  season. 

Information  on  any  of  these  items  cheerfully  given  on  request.  Catalog  Free. 

The  Livingston  Seed  Co. 


114  NORTH  HIGH  STREET 


COLUMBUS,  OHIO 


What  about  that  Silo  you're  going  to  build  ?  Have 
you  investigated  the  merits  of  The  Farmers  Silo,  the 
choice  of  all  well-informed  men. 

Agricultural  Limestone  will 

sweeten  your  soil,  and  give  you 
better  results  from  the  use  of 
fertilizers  as  well.  We  will 
supply  you  with  the  best  of 
both. 

Legugerm,  The  Live  Bacte- 
ria, for  innoculating  Alfalfa 
and  other  Legumes.  (Direct 
from  our  Laboratory.) 
Let  us  ship  you  a  trial  order  of  Farmers  Digester 
Tankage;  after  that  you  will  feed  no  other. 

Get  our  1916  Catalogue  and  Prices. 
THE  FARMERS  FERTILIZER  CO.,  Columbus,  Ohio. 
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There's  Good  Money 
in  Greenhouse  Crops 

If  you  can  make  money  farming  crops  half  the  year  outside,  why  don't 
3^ou  farm  the  other  half  inside  and  get  some  of  that  money  in  your  sock? 
Tomatoes  and  cucumbers  are  good  money-rffakers. 

Flowers  and  plants  have  made  more  money  for  men  in  a  surprisingly 
short  time  than  the  average  farmer  ever  dreamed  of  making. 
This  may  sound  like  an  extravagant  statement. 
It's  not. 

It  used  to  be,  a  man  figured  he  had  so  many  square  feet  under  glass — 
now  it's  fast  growing  to  be  estimated  by  acres. 

Start  small,  grow  big — that's  the  safe  way.  We  would  be  glad,  indeed,  to 
correspond  with  you  on  the  subject.    Our  catalogs  you  are  welcome  to. 

General  Offices  and  Factory:  ELIZABETH,  N.  J. 

NEW  YORK  BOSTON  PHILADELPHIA 

1170  Broadway  49  Federal  Street  40  S.  15th  Street 
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For  Orchards 

Young  or  Old 

Use  Hydrate  d  Lime 

or 

Ground  Limestone 

Apply  underneath  the  trees  and  between  the 
rows. 

These  materials,  when  applied  to  the  soil, 
promote  a  better  growth  of  wood,  good  foliage 
and  High  Quality  Fruit. 

Cover  Crops  are  better  where  the  land  has 
been  treated  with  the  above  materials. 

Unexcelled  for  Grape  Vine3/^ards  and  other 
areas  producing  the  smaller  fruits. 

For  the  Kitchen  Garden  the  use  of  these  ma- 
terials is  not  only  essential  but  profitable. 

Write  for  names  of  your  nearest  producers 
and  order  early. 

The  Agricultural  Lime 
&  Limestone  Ass'n 


406  Hartman  Bldg. 


Columbus,  Ohio. 


The  Agricultural  Student. 


V:7 


 • 

Improve  Your  Orchard, 
Lawn  or  Garden 

With  Products  From 

The  Beverly  Nursery 


^Ye  grow  all  kinds  of  Fruit  and  Orna-  | 

mental  trees,  Eoses,  Shrubs,  Climbing  j 

^'ines,  Evergreens,  Hedge  Plants,  Forest  i 

Tree  Seedlings,  Garden  Suj)plies,  Berry  | 

I    Plants,  Grape  Vines,  Asparagus,  Ehu-  ! 

barb,  etc.  ] 

Descriptive  Catalogue  Free.  ! 

Prices  Reasonable.  | 

Stock  Guaranteed  to  Please.  ! 

All     inquiries     promptly     answered.  \ 

Careful  personal  attention  to  all  orders,  j 

Do  not  fail  to  write  use  before  buying  | 

elsewhere.  I 

We  Pay  Freight  on  All  Orders.  j 

i Salesmen  Wanted.  | 

W.  T.  MITCHELL  &  SON  | 

j                      Nurserymen  t 

j    BEVERLY,                                 OHIO,  j 

•  • 


Buy  Your  Seeds 
from  the  Pioneer 
Seed  House  of  the 
Middle  West 

Our  reputation  as  specialists  in 
Grass  Seeds,  Clovers  and  other  ; 
Farm  Seeds,  as  well  as  Garden  ! 
Seeds,  has  extended  over  78  years.  | 

A  complete  (128  pages)  Cata- 
logue Avill  be  mailed  upon  request,  j 

The  J.  M.  McCuUough's  j 
Sons  Co. 

SEEDSMEN  | 

316  Walnut  St.,  CINCINNATI,  O.  j 

Phone  Main  4549— P.  O.  Box  845  j 


Don't  Buy  Any  Fertilizer 

Until  you  have  received  our  prices  on  materials  for  HOME  ^MIXING. 

This  season  of  "Highest  Prices  for  Farm  Products"  demands  a 
judicious  and  liberal  use  of  fertilizer. 

Don't  Neglect  Your  Land 

Prospects  are  too  good.   You  can't  afford  it. 


NITRATE  OF  SODA,  ACID  PHOSPHATE,  TANiCAGE,  BONE, 
|j      etc.,  in  proper  proportions  and  mixtures,  will  greatly  increase  your 
crop  yield. 

AVe  can  ship  these  materials  in  small  or  car  lots  to  you. 
Write  for  prices,  literature  or  any  information. 

NITRATE  AGENCIES  COMPANY 

I  411  Central  Bank  Bldg.,  Columbus,  Ohio„ 

JESSE  E.  WHONSETLER, 
I     Citizen  11216.  Student  Representative.  87  Twelfth  Ave. 

1 
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One  Way  to 
Make 
Money- 
Ship  your 
Cream  to 
the  Old 
Reliable 
Cream 
buyers. 

Cash  every 
shipment. 
Largest  Cash 
buyer  of  Cream 
in  Ohio. 

THE  OHIO  DAIRY  CO. 

COLUMBUS,  OHIO 

♦ 

I  iiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii  I  ■■iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii  iiiiiiniiii 
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We  Have  50,000  Apple  Trees 

for  the  planters  of  Ohio  and  nearby  States.  All  well  grown  and  of  high- 
est quality.  Our  catalogues  of  varieties  and  all  general  nursery  stock 
is  free.   Send  for  it  today. 

BYRNES'  TSTURSERIES 

(College  Hill)  CINCINNATI,  OHIO. 

2^  LOCAL  SALESMEN  WANTED. 

Sixty-first  Year.  Established  in  1855. 


^ 


Creamery  Machinery — Ice  Cream  Equipment 

Simplex  Link  Blade  Cream  Separators,  Minnetonka  Home  Creamery  Churns,  James 
Stalls  and  Stanchions,  James  Litter  Carriers,  Universal  Ripener  and  Pasteurizer, 
Simplex,  Chilly  King,  Champion  Coolers,  B-L-K  Milkers,  Rice  &  Adams  Fillers 
ONLY  THE  BEST  MANUFACTURERS  REPRESENTED— THE  "OHIO"  LINE 
OF  SUPPLIES  IS  COMPLETE. 
Let  Us  Supply  You  Today.    Write  for  Catalog. 

THE  OHIO  CREAMERY  &  DAIRY  SUPPLY  CO. 
DAIRY  BUILDERS  AND  ENGINEERS 
124-126  THIRD  ST.  WEST.  CINCINNATI,  OHIO. 


BURPEE'S  SEEDS  GROW 

For  forty  years  we  have  rendered  faithful  service.  For  forty  years  we  have 
tried  to  make  each  year's  service  more  nearly  ideal.  This  untiring  effort  has  built 
for  us  not  only  the  World's  Largest  Mail  Order  Seed  Business,  but  also  a  world-wide 
reputation  for  efficient  service  and  undisputed  leadership. 

Much  more  opportune  than  anything  we  ourselves  may  say  about  Burpee's 
Quality  Seeds,  are  the  many  remarkable  things  our  thousands  of  customers  and  friends 
have  said,  and  continue  to  say,  about  them.  These  customers  return  to  us  year  after 
year,  not  because  seeds  cannot  be  found  elsewhere,  but  because  of  our  superior 
quality  and  service. 

]  Anyone  who  is  not  thoroughly  satisfied  with  the  products  raised 

I  can  have  his  money  back  any  time  within  the  year,  for  such  is  the 

'  guarantee  that  protects  all  who  plant  seeds  bought  from  Burpee  of 

\  Philadelphia. 

Fortieth  Anniversary  Edition  of  Burpee's  Annual 

''The  Leading  American  Seed  Catalog"  for  1916,  is  unlike  any  other  catalog.  The 
front  cover,  illustrates  in  nine  colors  the  greatest  novelty  in  Sweet  Peas,  the  unique 
''Fiery  Cross."  The  back  cover  shows  the  two  famous  Burpee  Bantams,  Golden 
Bantam  Corn  and  Blue  Bantam  Peas.  The  colored  plates,  six  other  Burpee  Special- 
ties in  Vegetables,  and  the  Finest  New  Burpee  Spencer  Sweet  Peas;  also  the  New 
Gladioli,  Fordhook  Hybrid.  This  Silent  Salesman  is  mailed  free.  A  post  card  will 
bring  it.    Write  today. 

W.  Atlee  Burpee  &  Co.,  Seed  Growers,  FSfp'ilfa 

0 
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If  you  are  the  owner  of  limestone  land,  you 
have  it  in  your  power  to  double  the  fertility  of 
your  land.  That  liinerock  is  worthless  until  reduced 
to  dust.  Pulverize  it  and  spread  the  ground  lime- 
stone on  your  land.  Make  your  soil  sweet  and  pro- 
ductive— grow  crops  of  alfalfa,  clover  and  soil- 
enriching  legumes^ — get  bigger  yields  of  grain. 
Many  report  that  it  costs  but  50  cents  per  ton  or 
less  to  grind  limestone  on  the  farm. 


^he  Jeffreij 

1  .imePulveR 


Mr.  T.  R.Read,  Rutledge,  Term.,  says: 
The  machine  is  perfect.  It  does  the  work 
■well.  I  feel  that  I  cannot  say  too  much  in  its 


favor.  " 


Sizes  to  Suit  Engines  8  h.  p.  to  30  h.  p. 


The  Lime-Pulver  enables  you,  with  one  machine,  to  reduce  big  rocks  weighing 
60  lbs.  or  more  to  dust.  SimjDly  hitch  it  to  your  engine  and  feed  the  rock  as  it  comes 
from  the  quarry.  Out  pours  the  limestone,  finely  ground,  ready  for  the  soil.  It's  like 
turning  stone  to  gold — making  bread  from  stones. 

In  grinding  limestone,  two  distinct  types  of  machines  are  used.  First,  a  crusher. 
It  reduces  big  rocks,  but  only  a  part  is  sufficiently  fine  for  agricultural  purposes. 
Secondly,  the  Pulverizer.  It  produces  a  fine  product,  but  is  costly  to  operate  because 
the  rock  has  to  be  broken  to  a  small  size  before  it  can  be  fed  to  the  machine. 

The  Lime-Pulver  is  both  a  crusher  and  a  x>ulverizer — two  machines  in  one.  It 
handles  big  rock  and  also  gives  a  fine  product.  It  does  all  any  lime  grinding  plant 
can  do  right  on  the  farm. 

Lime-Pulvers  are  built  in  sizes  to  suit  the  warmer's  power.  A  10  h.  p.  engine 
will  give  a  guaranteed  output  of  one  ton  an  hour,  while  some  of  the  larger  sizes 
give  from  three  to  seven  tons  per  hour. 

You  can  grind  to  any  desired  fineness.  If  crushed  rock  is  wanted,  simply  push 
a  lever  and  instantly  the  rock  is  delivered  crushed  to  the  size  for  road  or  concrete 
work.    A  lever  on  the  outside  enables  you  to  crush  the  rock 


to  any  size  desired.  The  machine  is  sold  on  a  guarantee  and 
built  to  last  a  lifetime. 


TRIAL  OFFER— Our  trial  offer  enables  farmers  to  try 
the  LIME-PULVER  right  on  their  farms,  using  their  own 
power  and  their  own  rock.  Write  for  booklet  and  full  in- 
formation. 


FIBST  AVENUE.  COLUMBUS,  OHIO. 


THE  JEFFREY  MFG.  CO. 


Smallest  Machine 
Handles 
60  Pound  Rocks 


CrjUSHED  TO  SIZE  FOR  ROAD  OR  CONCRETE  WORK  OR  PULVERIZED  TO  DUST 
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I  SEEDS  OF  QUALITY 

i  FOR  THE 

FIELD,  LAWN 
AND  GARDEN 

j  We  have  our  usual  good  stocks  of  ALFALFA,  SOYBEANS,  CLOVERS, 

j  CORN  and  other  field  seeds. 

1  Our  GARDEN  and  FLOWER  SEEDS,  PLANTS  and  BULBS  are  se- 

5  leeted  with  the  same  care  that  has  built  our  large  trade  in  FIELD  SEEDS. 

!  Write  for  our  1916  Seed  Book  and  Price  List. 

I  The  Wing  Seed  Company 

i  Box  V,  Mechanicsburg",  Ohio. 


How  Many  Cows  Can  You  Milk 
in  An  Hour? 

With  two  B-L-K  Milkers  one  man  can  milk  26  cows  in  an  hour 


They  are  easy  to  handle  and  great  money  savers. 
^  Dust  and  dirt  cannot  get  into  the  machines  at 
milking  time  and  they  are  easily  kept  clean  and 
sterile. 

If  you  are  interested  in  high  grade  milk  and  a 
method  of  reducing  your  milking  cost,  write  today  for 
our 

Illustrated  Book  FREE 

It  gives  you  valuable  information  on  producing 
certified  milk  easily  and  in  the  cheapest  way. 


BurrelK B-L-K)  Milkers  Drop  US  a  postal  today.    The  booklet  is  Free. 

D.  H.  BURRELL  &  CO. 

503  Albany  Street,  LITTLE  FALLS,  NEW  YORK. 
Manufacturers  also  of  "Simplex"  Cream  Separator  and  other  "Simplex"  special- 
ties—"The  Best  in  the  World." 
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EVERY 
STOCKMAN 

Wants  his  stock  handled  and  sold  to  best  pos- 
sible advantage.  To  insure  this  he  should  con- 
sign to  the  firm  which  can  give  his  consign- 
ment the  benefit  of  the  greatest  demand — the 
most  buyers  and  broadest  competition.  With 
houses  at  eleven  markets  and  special  salesmen 
in  every  department,  CLAY,  ROBINSON 
&  CO.  are  particularly  well  equipped  for 
handling  to  best  possible  advantage  both  large 
and  small  consignments. 

Our  weekly  Live  Stock  Report,  invaluable  to 
feeders  and  shippers,  sent  free  upon  request. 
If  you  care  to  state  what  you  are  feeding  for 
market,  special  information  and  advice  will  be 
given  by  letter.    Address  our  nearest  office. 

CONSIGN  YOUR  LIVE  STOCK  TO 

CLAY,  ROBINSON  &  CO. 

LIVE  STOCK  COMMISSION 

Chicago,  E.  Buffalo,  Kansas  City,  S.  St.  Joseph, 
E.  St.  Louis,  S.  Omaha,  S.  St.  Paul,  Sioux  City, 
Denver,  Ft.  Worth,  El  Paso 
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FACTORS  AFFECTING  REGULAR  BEARING  IN  ORCHARDS 

Results  of  Experiments  at  the  New  Hampshire  Experiment  Station  in  Plot 
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WE  face  a  complicated  problem  when 
we  attempt  to  discuss  the  factors 
which  influence  regular  bearing  in  the 
apple  orchard.  Often  we  have  become 
over-enthusiastic  over  some  one  factor 
and  neglected  some  others  which  are 
equally  important.  For  instance,  why 
go  to  '  the  expense  of  using  orchard 
heaters  in  an  orchard 
poorly  cared  for  in 
other  particulars,  or 
thin  fruit  and  neglect 
to  spray? 

If  we  are  going  to 
produce  good  fruit  we 
should  first  grow  a 
good  tree.  For  this  I 
think  we  have  scrip- 
tural warrant :  —  first 
the  blade,  then  the  ear, 
then  the  full  corn  in 
the  ear. 

Before  we  can  have 
fruit  formed  it  is  ob- 
viously necessary  to 
have  fruit  buds  formed,  snd  1  desire  to 
spend  a  major  portion  of  the  article 
discussing  some  of  the  factors  which 
iafluence  their  formation. 

In  the  first  place  we  might  state  that 
in  the  beginning  the  Avood  or  branch 
bud  and  the  fruit  bud  are  identical, 
and  it  is  only  later  in  their  development 
that  a  change  takes  place  that  causes 
a  fruit  bud  to  be  formed  from  the 


branch  bud.  We  speak  of  simple  and 
mixed  buds,  meaning  trees  which  pro- 
duce the  leaves  and  blossoms  in  sepa- 
rate buds,  as  the  peach,  and  those  which 
produce  both  leaves  and  blossoms  in 
the  same  bud,  as  the  apple. 

Location  of  Fruit  Buds. 
While  it  is  not  always  possible  to  dis- 
tinguish between  the 
fruit  and  branch  bud 
on  all  kinds  of  trees, 
yet  such  a  knowledge 
of  the  gross  anatomy 
of  the  tree  as  will 
teach  us  where  we  can 
expect  the  fruit  buds 
to  appear  is  funda- 
mental to  good  prun- 
ing and  should  repre- 
sent the  A,  B,  C's  of 
that  art. 

While  the  normal  lo- 
cation for  fruit  buds 
on  the  apple  is  a  ter- 
minal bud  on  a  spur, 
yet  other  positions  are  not  uncommon. 
We  all  realize  that  different  varieties 
of  apples  have  different  forms  of  fruit 
branches,  for  instance  the  Sutton  and 
Wagener  set  their  fruit  on  short  spurs 
along  the  branches,  the  Willow  Twig 
on  the  terminus  of  long,  slender  branch- 
es of  the  previous  year's  growth,  while 
the  Roxbury  Russet  produces  short 
jointed  spurs  of  many  years  growth. 
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and  other  types  might  he  cited.  Also 
we  find  more  than  one  of  these  types 
on  the  same  variety  and  same  tree. 

In  the  far  West  it  is  quite  common 
for  the  fruit  buds  to  be  axillary  in  the 
apple,  but  there  seems  to  be  an  impres- 
sion that  this  never  occurred  in  the 
East.  Observation,  however,  will  not 
bear  out  this  assumption,  for  we  find 
it  quite  common  in  the  climate  of 
southern  New  Hampshire,  and  in  fact 
we  have  observed  it  in  many  sections 
of  the  East  and  with  many  varieties. 

Another  point  of  interest  is  the  fact 
that  a  spur  may  develop  an  apple  and 
also  form  a  new  fruit  bud  the  same 
season,  thus  making  it  an  annual  bear- 
ing spur  rather  than  a  biennial  one. 
This  is  not  the  usual  procedure  with 
many  varieties,  however. 

Time  of  Fruit  Bud  Formation. 

It  is  quite  important  that  we  realize 
the  approximate  time  of  fruit  bud  for- 
mation, as  some  of  the  orchard  prac- 
tices should  be  regulated  with  this  idea 
in  mind.  Probably  every  fruit  grower 
knows  that  the  fruit  buds  are  formed 
the  season  previous  to  their  expanding. 
This  fact  seems  to  have  been  observed 
many  years  ago,  as  the  older  literature 
makes  mention  of  it.  But  since  all  buds 
have  their  beginning  as  branch  or  leaf 
buds,  it  is  not  easy  for  the  growers 
to  know  just  when  the  differentiation 
of  branch  and  flower  buds  begin.  In 
fact,  a  microscopic  examination  is  neces- 
sary. 

It  has  been  determined  by  careful  re- 
search that  the  fruit  bud  begins  to  dif- 
ferentiate from  the  branch  bud  about 
July  1,  and  it  continues  over  a  period 
of  a  number  of  days  following  this,  de- 
pending on  the  variety  and  weather 
conditions.  It  so  happens  that  this  is 
about  the  time  that  wood  growth  stops 
on  mature  trees,  and  we  associate  these 
two  facts  together,  namely,  that  the 
energies  of  the  tree  are  used  up  until 


that  time  in  making  the  vegetative  in- 
crease of  growth,  and  afterward  the 
energies  go  to  the  formation  of  fruit 
buds  and  maturing  the  wood  and  fruit. 

While  that  is  the  normal  time  for  the 
flower  buds  to  form,  it  is  also  found 
that  they  may,  and  often  do,  form  a 
second  growth  in  our  oi'chards  during 
the  latter  part  of  the  summer,  and  we 
sometimes  find  a  fruit  bud  on  the  termi- 
nus of  this  second  growth.  So  we  may 
have  two  periods  of  fruit-bud  forma- 
tion, early  in  July  and  in  the  fall,  but 
doubtless  the  normal  time  and  the  larg- 
est number  are  formed  at  the  early 
period. 

Factors  Involved. 

We  must  next  look  at  the  causes 
which  favor  or  cause  the  branch  buds 
to  develop  into  flower  buds.  And  here 
we  must  recognize  two  general  causes : 
first,  inherent  causes;  second,  external 
causes. 

Every  variety  of  fruit  has  its  own 
fixed  characteristics  by  which  it  is 
recognized,  as  size,  color,  shape,  etc., 
and  it  also  has  such  characters  as 
season  of  ripening,  ago  at  which  it 
comes  into  bearing,  heavy  or  light  bear- 
ing habit,  annual  or  alternate  bearing, 
etc.  The  inherent  character  of  bearing 
fruit  varies  in  degree  with  different 
varieties,  and  indeed  with  individuals 
within  a  variety,  but  in  the  main  it  is 
well  fixed.  That  is,  we  say  it  is  the  na- 
ture of  the  variety  to  bear  only  in 
alternate  years  or  to  bccir  heavy  crops, 
etc. 

We  must  recognize  that  some  varie- 
ties whose  habit  it  is  to  bear  a  crop  of 
fruit  every  year,  or  at  least  alternate 
a  heavy  with  a  light  crop,  do  not  live 
up  to  their  reputation,  but  lag  behind 
because  of  external  causes  which  affect 
them.  And  it  is  our  purpose  here  to 
mention  methods  which  will  often  cor- 
rect this  trouble  and  also  affect  or 
modify  to  some  degree  such  varieties 
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as  have  strongly  marked  inlierent  char- 
acters. Or,  in  otker  words,  hoAY  shall 
we  bring  about  regular  hearing  in  our 
orchards  ? 

Soil  Treatment  Affects  Yields. 
To  determine  some  of  the  factors 
which  influence  the  formation  of  fruit 
buds,  the  New  Hampshire  Experiment 
Station  has  been  conducting  for  the 
past  eight  years  an  experiment  in  a 
seven  -  acre  Baldwin  apple  orchard, 
which  was  about  twentyfive  years  old 
when  leased.  This  orchard  had  been' 
standing  in  sod  for  a  number  of  years 
and  the  hay  cut  and  reiuoved.  The  re- 
sults of  this  work  are  an  object  lesson 
in  orchard  renovation,  as  well  as  giving 
us  some  information  on  the  main  pro- 
ject. 

Treatment  of  Orchard. 

Crimson  clover  is  used  as  a  cover 
crop  in  every  case.  Seed  is  sown  July 
10  at  the  rate  of  20  pounds  per  plot. 
In  seeding  plots  2  and  3  the  following 
mixture  is  used:  10  pounds  timothy; 
10  pounds  red  clover;  5  pounds  white 
Dutch  clover. 

Plot  1 — Sod.  To  remain  permanently 
in  sod.  Grass  to  be  mown  when  incon- 
veniently long  and  allowed  to  remain 
on  the  ground.  No  fertilizer  to  be  ap- 
plied. 

Plot  2 — Cultivated  the  odd  year, 
cover  crop  sown  July  10,  seeded  the 
even.    No  fertilizer  is  applied. 

Plot  3 — Cultivated  the  even  year, 
cover  crop  sown  July  10,  seeded  the 
odd.   No  fertilizer  is  applied. 

Plot  4 — Clean  cultivation.  This  plot 
is  plowed  every  spring  and  cultivated 
every  two  weeks  until  September  1. 
No  cover  crop  is  sown  and  no  fertilizer 
is  applied. 

Plot  5 — Cultivation  and  cover  crop. 
This  is  plowed  every  spring  and  culti- 
vated every  two  weeks.  A  cover  crop 
consisting  of  20  pounds  of  crimson 


clover  is  then  sown.  No  fertilizer  is 
applied. 

Plot  6 — Cultivation  and  cover  crop, 
with  the  following  complete  fertilizer 
per  tree :  2  pounds  nitrate  of  soda ;  4 
pounds  sulphate  of  potash;  7  pounds 
basic  slag. . 

Plot  7 — Cultivation  and  cover  crop, 
with  the  following  complete  fertilizer 
per  tree :  2  pounds  nitrate  of  soda ;  4 
pounds  sulphate  of  potash;  8%  pounds 
acid  phosphate. 

Plot  8 — Excess  Phosphorus.  Cultiva- 
tion and  cover  crop,  with  the  following 
complete  fertilizer  per  tree :  2  pounds 
nitrate  of  soda;  4  pounds  sulphate  of 
potash;  17  pounds  acid  phosphate. 

Plot  9 — Excess  Nitrogen.  Cultivation 
and  cover  crop,  with  the  following  fer- 
tilizer per  tree :  6  pounds  nitrate  of 
soda;  4  pounds  sulphate  cf  potash;  8% 
pounds  acid  phosphate. 

Plot  10 — Excess  Potassium.  Cultiva- 
tion and  cover  crop,  with  the  following 
complete  fertilizer  per  tree;  2  pounds 
nitrate  of  soda;  10  pounds  sulphate  of 
potash ;  8^  pounds  acid  phosphate. 

Plot  11 — Limed.    A  portion  of  plots 

7,  8,  9  asd  10  receive  20  pounds  slaked 
lime  per  tree  in  addition  to  the  ferti- 
lizer treatments. 

Plots  12 — This  plot  crosses  plots  7, 

8,  9  and  10  and  serves  as  a  check  on 
Plot  1. 

The  results  from  these  various  treat- 
gtions  it  would  seem  that  we  can  expect 
ments  have  shown  in  a  marked  way  the 
beneficial  effects  of  cultivation,  but 
have  shown,  as  yet,  no  marked  gain 
from  the  use  of  fertilizers.  In  this  re- 
spect our  results  are  in  line  with  most 
of  the  experiments  wh:f'h  have  been 
conducted  by  others.  It  is  well  here 
to  note,  however,  that  no  sod  mulch 
treatment  is  included  in  this  work  and 
no  fertilizer  treatments  have  been  made 
,  on  sod  orchards.    From  our  observa- 


468 


The  Agricultural  Student. 


a  ready  response  from  fertilizer  on  a 
sod  orchard,  and  usually  they  should 
be  used  when  no  cultivation  is  given. 

The  following  table  gives  the  results 
as  secured  for  the  past  six  years  from 
the  orchard  in  question: 


the  treatment  and  is  now  not  only  bear- 
ing very  heavy  crops  during  its  "bear- 
ing" years,  but  is  also  increasing  not- 
ably during  the  ofE  year,  shows  what 
can  be  expected  from  cultivation.  This 
should  be  a  striking  lesson  to  the  man 


AVERAGE  ANNUAL  YIELD  OF  APPLES  PER  TREE 
Summary  of  Plots. 

Plot    Plot  Plot    Plot    Plot    Plot    Plot  Plot  Plot  Plot  Plot  Plot 

Year                     1        2         3         4         5         6         7  8  9  10  11  12 

1908                      467      167     118      105       77       67       67  59  106  124   

1909                       95       67      101      106       80       56       71  78  90  28   

1910                      481    1248  2315    1859    2381    1842    2027  1736  1738  2038  2373  2011 

1911                      795      701      154     549       99      248      131  185  164  94  30  129 

1912                      376      749  1232    2105    2162    2038    2046  1631  1530  1284  1245  1473 

1914                      270      708  1724    2859    2737    2989    2611  2132  2963  2738  2346  2854 


Average    414      607     940    1264    1256    1207    1159     970    1098    1051     999  911 


Prom  the  above  table  we  see  that  the 
trees  growing  in  sod  have  produced  on 
the  average  the  lowest  yield,  and  hence 
the  smallest  number  of  fruit  buds  in 
the  experiments.  Next  in  importance 
are  plots  2  and  3,  which  are  cultivated 
every  year,  while  the  plot  (No.  4)  which 
annually  receives  clean  culture  through- 
out the  season,  averages  a  trifle  higher 
for  the  six  years  recorded  than  any 
other  plot.,  Cultivation  with  a  cover 
crop  ranks  practically  the  same,  the 
trees  in  both  plots  producing  about  as 
many  fruit  buds  as  the  bearing  sur- 
face will  permit.  The  fertilizer  plots 
have  not  surpassed  plots  4  and  5  in 
yield  or  growth,  and  we  cannot  say,  up 
to  the  present,  the  addition  of  a  com- 
plete fertilizer  has  increased  fruit-bud 
formation  to  a  greater  (xtent  than  a 
good  system  of  culture  without  their 
use. 

On  the  whole,  this  orchard  has  been 
gradually  increasing  in  yield  in  the  off 
years.  This  fact  shows  the  beneficial 
effect  of  a  good  system  of  culture.  No 
other  factor  studied  in  this  experiment 
has  so  affected  the  yield  as  cultivation 
annually  and  the  use  of  a  leguminous 
cover  crop.  The  fact  that  such  a  no- 
torious biennial  bearer  has  yielded  to 


who  has  a  run-down  orchard  standing 
in  grass. 

To  study  more  closely  the  results  of 
the  above  treatments  it  should  be  men- 
tioned that  an  abundance  of  stored  food 
in  the  twigs  and  branches  is  essential 
to  the  abundant  formation  of  fruit 
buds.  That  is,  when  for  any  reason  a 
tree  uses  up  all  its  energies  during  the 
growing  season,  it  is  not  likely  to  form 
many  fruit  buds  for  the  ensuing  year. 
This  fact  is  noted  in  case  a  tree  makes 
a  rapid  and  rank  growth  throughout 
the  season.  In  such  a  case  we  often 
find  the  tree  yielding  little  or  no  fruit. 
Also  when  a  tree  overbears  it  is  com- 
monly followed  by  a  lean  year,  when 
the  tree  apparently  makes  good  the 
drain  of  the  previous  season.  So  our 
orchard  management  should  be  such  as 
to  avoid  excesses  on  ths  part  of  the 
trees,  and  thereby  assis'.  in  bringing- 
about  regular  bearings. 

Abundant  sunlight  seems  to  be  neces- 
sary for  fruit  formation  also,  as  evi- 
denced by  the  results  on  thick,  un- 
pruned  trees.  Usually  only  the  outer 
branches  form  fruit  buds  and  the  in- 
terior of  the  tree  is  barren.  Keeping^ 
a  reasonably  open  tree  by  regular  prun- 
ing will  insure  heavier  yields. 
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Leaf  Surface  Important. 

Another  fact  which  should  be  under- 
stood by  the  fruit  grower  is  the  im- 
portance of  maintaining  a  healthy  leaf 
surface  on  the  tree.  When  there  is  a 
reduced  leaf  area  from  any  cause  the 
amounts  of  food  material  elaborated 
will  be  reduced,  and  wh'^n  such  injury 
amounts  to  considerable  it  may  reduce 
the  number  of  fruit  buds  formed  by 
decreasing  the  amount  of  food  available 
for  storage  in  the  branches.  *We  find, 
on  the  average,  that  the  year  a  tree 
bears  a  heavy  crop  of  fruit  the  total 
leaf  area  of  the  tree  is  reduced.  When 
a  tree  is  not  bearing  the  leaves  are 
usually  larger  and  they  can  manufac- 
ture and  lay  up  a  reserve  of  food  and 
bring  about  the  formation  of  fruit  buds. 

In  two  trees  which  were  being  stu- 
died with  this  point  in  iri'nd,  we  found 
the  following  differences  in  leaf  area : 


only  a  partial  crop  is  borne  and  the- 
consecutive  year  when  a  heavy  crop  is. 
produced.  This  lesson  shows  the  ad- 
vantage of  careful  spraying  to  avoid 
injury  from  fungus  and  insect  trou- 
bles. 

Ringing-  and  Girdling". 

Mechanical  injury  is  sometimes  re-^ 
sorted  to  in  order  to  bring;  trees  or  indi- 
vidual branches  into  bearing.  This  is. 
accomplished  by  obstructing  the  flow 
of  elaborated  food  in  its  downward 
course  from  the  leaves,  and  thus  cause- 
a  piling  up  or  excessive  storage  of  food 
about  the  buds  and  in  the  branches. 
Such  a  result  would  be  accomplished 
if  a  narrow  strip  of  bark  were  removed 
from  the  trunk  or  branch  of  a  tree.  A 
similar  result  would  be  accomplished 
by  twisting  a  branch  to  such  a  degree 
as  to  mutilate  the  tissue  and  thus  cheek 
the  flow  of  sap.    Sometimes  we  flnd  a 


LEAVES  TAKEN  AUGUST  20,  1913,  AND  JUNE  23,  1914. 
Average  Weight  and  Area  Per  Leaf. 


Sample. 

Air  Dry  Wt. 
in  Grams. 

Area  in  Sqnre 
Inches 

Average  Differ- 
ence in  Area 
Square  Inches 

1913 

.2535 

4.7320 

1914 

.2010 

5.1633 

Xon-bearing  Trees  

1913 

.4226 

7.0584 

2.0802 

1914 

.3150 

6.9972 

In  the  whole  seven  acre  orchard  of 
Baldwins  we  found  a  considerable  dif- 
ference between  the  bearing  and  off 
years,  although  considerable  fruit  was 
produced  in  the  off  year.  The  average 
leaf  area  in  square  inches  in  1913  (off 
year)  for  the  entire  orchard  was  5.11 
square  inches,  and  for  1911  (bearing 
year)  it  was  3.80  square  inches.  Here 
we  find  an  average  differ^ence  of  nearly 
an  inch  and  a  half  in  area  per  leaf  for 
the  entire  orchard  between  a  year  when 


wire  label  has  not  been  removed  from 
the  young  nursery  tree,  and  occasion- 
ally we  find  the  buds  on  such  a  branch 
flowering  when  the  remainder  of  the 
tree  does  not  form  fruit  buds  for  sev- 
eral years. 

Dwarfing  trees  is  resorted  to  by  graft- 
ing on  a  slow  growing  stock,  the  object 
being,  among  other  things,  to  bring  the 
trees  into  earlier  bearing.  Eecent  in- 
vestigations, however,  show  that  little 
is  gained  in  earlier  bearing  by  the 
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dwarfing  process,  and  the  advantage  of 
dwarf  trees  must  be  sought  in  some- 
thing else  than  earlier  bearing. 
Pollination. 
A  discussion  of  regular  bearing  in 
orchards  would  not  be  complete  with- 
out making  some  reference  to  the  ques- 
tion of  pollination.  We  have  learned 
in  recent  years  that  certain  varieties 
of  fruits  are  not  fertile  to  their  own 
pollen,  but  need  pollen  from  some  other 
A^arieties  in  close  proximity,  so  that  in- 
sects may  carry  the  pollen  from  one 
blossom  to  another  and  thus  insure  a 
full  setting  of  fruit.  Not  only  are  some 
varieties  self-sterile,  but  they  are  also 
inter-sterile  with  some  varieties.  In 
fact,  it  is  usually  considered  that  all 
pome  and  drupe  frnits  are  more  fertile 
and  produce  better  specimens  of  fruit 
when  standing  in  an  orchard  of  mixed 
varieties  than  when  standing  alone.  To 
be  sure,  not  every  case  of  the  non-set- 
ting of  frnit  is  due  to  sterility  of  the 
variety,  but  may  be  due  to  such  causes 
as  too  great  vigor  of  the  trees,  thus 
causing  a  severe  June  drop.    Also  in- 


sects and  diseases  play  their  part  in 
preventing  regular  bearing  in  the  or- 
chard, as  well  as  rains,  snows,  freezes 
and  other  climatic  factors.  But  many 
times  the  continuous  poor  setting  of 
fruit  has  been  traced  to  lack  of  proper 
fertilization,  due  to  self-sterility,  and 
this  constitutes  a  new  problem  to  be 
faced  and  thoroughly  considered  by 
every  planter  of  orchard  fruits. 

And  to  sum  up  the  factors  which  we 
have  mentioned  as  affecting  the  regular 
bearing  of  apple  orchards,  the  follow- 
ing are  of  paramount  importance  :  Some 
cultural  treatment  which  maintains  an 
ample  supply  of  food,  together  with 
abundant  moisture  and  humus;  moder- 
ate but  regular  pruning  to  stimulate 
fruit  spur  formation  and  keep  them 
vigorous  without  pushing-  all  the  buds 
into  woody  growth,  as  well  as  maintain- 
ing ample  light  throughout  the  trees; 
thorough  and  consistent  spraying  to  in- 
sure a  healthy  foliage  f jr  manufactur- 
ing abundant  food  material;  and  the 
mixing  o  y-' "deties  and  presence  of 
bees  in  .\ .  orciiard  to  insure  pollination. 


SOME  COMMON  FRUIT  BUDS 
(a)  Pear;  (b)  Apple;  (c)  Peach;  (d)  Cherry;   (e)  Plum;  (f)  Apricot. 
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GRASS  MULCH  CULTURE  OF  APPLE  ORCHARDS 

How  Extra  Profits  Are  Made  by  the  Use  of  Fertilizers 

F.  H.  BALLOU,  Assistant  Horticulturist,  Ohio  Agricultural  Experiment  Station 


PROBABLY  the  first  discussion  be- 
fore the  horticulturists  of  Ohio,  of 
the  sod-mulch"  plan  of  apple  orchard 
culture  was  that  of  the  veteran  apple 
grower,  F.  P,  Vergoin,  of  Delaware, 
Ohio,  who  delivered  an  address  on  apple 
culture  at  the  thirty-fifth  annual  meet- 
ing of  the  Ohio  State  Horticultural  So- 
ciety, at  Lancaster,  in  December,  1901. 


cussed  in  various  horticultural  papers 
and  magazines.  Horticaltural  writers 
and  instructors  guardedly  commended 
the  scheme  as  practical  and  sensible, 
while  others,  without  trial,  sympathy, 
patience  or  even  a  clear  understanding 
of  details  involved,  condemned  it  as 
contrary  to  all  safe,  sane  and  accept- 
able principles  of  cultural  practice. 


Increased  yield  of  apples  per  row  due  to  the  application  of  5  pounds  nitrate  of  soda,  5 
pounds  of  acid  phosphate  and  2^^  pounds  of  potash  per  tree.  Taken  from  experimental 
plots  of  the  Ohio  Agricultural  Experiment  Station  in  Southern  Ohio. 


In  1903  Prof.  W.  J.  Green,  horticultur- 
ist of  the  Ohio  Experimental  Station, 
also  presented  a  paper  on  the  subject 
of  mulching  apple  orchards,  at  the 
thirty-seventh  annual  meeting  of  the  so- 
ciety, at  Delaware,  basing  his  state- 
ments on  the  success  being  attained  by 
Mr.  Yergoin,  and  by  Grant  Hitchings  of 
New  York.  During  the  interim  be- 
tween these  discussions,  and  following, 
the  idea  of  mulching  as  a  plan  of  apple 
orchard  culture,  was  quite  freely  dis- 


The  original  plan  of  mulching  was  to 
retain  the  orchard  area  in  sod  and  to 
mow  once  or  twice  each  season  the 
grass  growth.  The  grass  to  be  raked, 
divided  and  spread  in  broad,  circular 
bands  beneath  the  outer  extremities  of 
the  branches  of  the  trees.  The  chief 
source  of  mulch  material,  however,  was 
straw  or  other  vegetable  matter  hauled 
into  the  orchard  from  other  parts  of  the 
same  farm,  or  purchased  from  neighbor- 
ing farms.    The  additional  mulch  ma- 
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terial  from  outside  sources  was  added 
to  that  obtained  by  clipping  the  grass 
.growing  in  the  orchard — all  being  con- 
-centrated  beneath  the  circular  spread 
of  branches  of  the  trees.  This  plan  was, 
and  is,  commendable  for  agricultural 
sections  where  orchards  are  not  numer- 
ous ;  where  the  land  is  fairly  fertile ; 
where  grain  is  largely  grown,  straw 
abundant,  convenient  to  procure  and 
low  in  price. 

In  the  year  of  1910  the  Ohio  Experi- 
ment Station  began  a  series  of  experi- 
ments in  southeastern  Ohio,  for  the  pur- 
pose of  determining  what  could  be  done 


practice  and  results  in  central  and 
northern  Ohio,  the  sod-mulch  method  of 
orchard  culture  was  the  one  and  only 
one  that  seemed  applicable  to  the  rug- 
ged, hilly  orchard  areas  of  this  part  of 
the  state ;  and  a  number  of  tests  were 
started,  in  which  mulching  and  the  use 
of  chemical  fertilizers  were  to  figure 
prominently. 

These  first  experiments  in  mulching 
with  straw,  in  southeastern  Ohio,  were 
continued  for  three  seasons,  but  were 
discouraging  from  the  beginning. 
Clearly  the  land  would  prove  far  too  ex- 
pensive in  the  hilly  areas  of  the  south- 


Fifth  season's  product  of  mulch  material  from  18  tree-squares  of  space;  unfertilized. 
Composition:  Field  daisies,  golden-rod,  white-weed  and  poverty  grass. 


to  encourage  rejuvenation  of  the  many 
^pple  orchards  which,  located  on  the 
long-farmed,  over-cropped,  thin,  poor 
hill-slopes,  were  merely  existing  in  a 
half-starving,  sterile  condition.  Culti- 
vation of  these  steep  hills  was  not  to 
be  considered ;  for  through  several  gen- 
erations of  farm  crop  production  during 
which  no  special  thought  or  care  was 
given  to  rotation  of  crops,  maintenance 
of  plant  food  and  humus,  or  even  to 
conservation  of  the  soil  itself  erosion 
had  claimed  a  heavy  toll  from  the  pro- 
ductive resources  of  the  land.  Natur- 
ally, under  these  circumstances,  having 
been  favorably  impressed  with  the  plan. 


ern  part  of  the  state  where  soil  is  thin, 
poor  and  lifeless ;  where  grain  and  for- 
age are  grown  in  but  a  small  way,  and 
where  straw  and  other  vegetable  matter 
for  mulching  purposes  is  not  only  ex- 
tremely scarce  but  inconvenient  and 
difficult  to  transport  over  the  rough 
hilly  roads.  At  the  outset  our  station 
was  forced  to  pay  $7  per  ton  for  loose 
straw.  This  new  demand  for  a  com- 
modity of  great  scarcity  at  once  gave 
an  upward  slant  to  the  price  and  straw 
advanced  to  $10.  One  season  we  were 
obliged  to  pay  $15  per  ton.  The  price 
constantly  has  been  prohibitive  in  re- 
cent years,  averaging  close  to  $10^ — 
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baled  straw  only  being  available  much 
of  the  time. 

The  scheme  of  mulching  ]3reviously 
had  received  many  hard  knocks  from 
those  who  had  opposed  and  ridiculed  it 
as  a  method;  but  no  argument  against 
the  plan  had  ever  been  so  damaging 
and  effective  as  was  the  extremely  high 
price  of  straw.  Unfortunately,  too, 
there  seemed  to  be  no  obtainable  substi- 
tute. All  forms  of  roughage  were 
scarce.  The  hilly  farms  under  prevail- 
ing practices  in  handling  yielded  barely 
•enough  forage  for  the  farm  livestock, 
and  the  waste  land,  because  of  extreme 


plant  food  both  Avith  and  Avithout  a 
mulch,  on  the  thin  sod  of  mixed  Aveeds 
and  poverty  grass.  The  ^.tandard  form- 
ula of  chemicals  for  orchards  15  to  20 
years  of  age  Avas  5  pounds  each  of  ni- 
trate of  soda  and  acid  phosphate  and 
2V2  pounds  of  nitrate  of  potash,  per 
tree.  AA^hether  applied  separately  or  in 
combination.  Where  the  trees  Avere 
mulched  the  plant  food  Avas  scattered 
on  the  mulch ;  AATiere  unmulched  it  Avas 
soAvn  OA^er  corresponding  circular  areas 
about  the  trees  directly  on  the  thin  sod 
of  Avild  groAvths.  Prompt  and  remark- 
ablA^    fruitful    results   Avere  obtained 


Fifth  season's  product  of  mulch  material  from  18  tree-squares  of  space,  each  square 
fertilized  with  5  pounds  of  nitrate  of  soda,  5  pounds  of  acid-phosphate  and  2%  pounds  of 
muriate  of  potash  per  year.    Composition:  Timothy,  redtop,  bluegrass,  and  orchard  grass. 


soil  poA^erty,  Avas  coA'er?d  Avith  only  a 
thin,  scattering  groAvth  of  mixed  Aveeds 
and  poverty  grass.  In  fact  the  mulch 
method  AA^here  mulching  seemed  to  be 
the  only  practical  means  of  sohdng  the 
problem  of  caring  for  apple  orchards 
-on  the  rough  land,  apparently  had  en- 
-countered  an  obstacle  AA^hich  doomed  it 
to  abandonment.  Not  so.  A  day  of 
revelation  was  at  hand. 

In  planning  the  combined  mulching 
and  chemical  fertilizer  experiments  the 
mulched  and  unmulched  plots  crossed 
the  fertilized  and  unfertilized  plots  at 
right  angles.  The  plan  gave  a  compari- 
son of  results  of  applying  chemical 


AvhereA^er  nitrate  of  soda  as  the  source 
of  nitrogen,  either  alone  or  in  mixture 
Avith  other  elements  of  plant  food,  Avas 
applied  either  Avith  or  Avithout  the 
mulch  of  straAV.  Other  plots  left  un- 
mulched and  unfertilized,  for  compari- 
son remained  lacking  in  Adgor  and  pro- 
ductiveness. 

During  the  three  years  that  mulching 
Avith  straAV  Avas  continued,  the  plots 
both  mulched  and  fertilized  did  not 
proA^e  more  A^igorous  or  fruitful  than 
the  plots  Avhich  were  fertilized  AAdthout 
mulching.  Nor  was  this  result  one  that 
could  be  interpreted  to  mean  that 
mulching  exerted  no  beneficial  influ- 
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ence.  For  surprising  developments  had 
quickly  appeared  where  the  nitrogenous 
applications  had  been  applied  around 
the  trees  on  the  formerly  thin  sod  of 
weeds,  and  poverty  grass.  Rank 
growths  of  rich,  dark  green  timothy, 
redtop  and  bluegrass  had  voluntarily 
sprung  up  on  the  circular  areas  ferti- 
lized beneath  and  about  the  trees, 
where  nitrate  of  soda  had  been  usedj 
and  the  bulk  and  weight  of  this  mixed 
growth  of  the  better  grasses  which  so 
quickly  replaced  the  weedy  and  worth- 
less growth  formerly  existing,  so  close- 
ly approximated  the  bulk  and  weight 
of  straw  used  as  a  mulch  about  the 
trees  in  the  competitive  plots  that 
when  annually  clipped  with  the  mowed 
early  in  June  and  allowed  to  remain 
where  it  fell  when  cut,  constituted  a 
soil  covering  or  mulch  almost  if  not 
quite  equal  to  that  of  straw. 

Here,  then,  was  suggested  an  easy, 
practical,  economical  solution  of  the 
source  of  mulch  material  for  the  thin 
orchard  soils  of  the  hilly  sections  of 
southeastern  Ohio.  The  course  of  pro- 
cedure was  rendered  clear;  to  slightly 
increase  the  quality  of  chemical  plant 
food  and  apply  it  evenly  over  the  en- 
tire orchard  area  excepting  small  spaces 
immediately  about  the  bases  of  the 
trees.  By  this  plan  the  trees  would  not 
only  continue  in  increased  vigor  and 
fruitfulness,  but  the  vegetation  of  the 
orchard,  beneath  and  between  the  trees, 
would  be  so  transformed  and  increased 
that  an  abundance  of  mulch  material 
would  be  grown  exactly  where  needed — 
the  annual  production  of  vegetation  to 
be  clipped  in  June  and  September  and 
permitted  to  lie  as  a  soil  covering  or 
mulch  over  the  entire  surface  of  the 
ground. 

This  plan  of  ''grass-mulch"  culture 
of  orchards — far  more  radical  than  the 
original  one  of  the  ''sod  mulch"  where 
straw  from  outside  sources  is  the  chief 


dependence  for  mulching  material,  is 
now  in  practical  operation  in  a  number 
of  our  experiment  station's  test  plots  in 
southeastern  Ohio,  and  is  giving  most 
excellent  results.  Formerly  starved, 
dwarfed  and  practically  sterile  apple  or- 
chards now  under  the  chemical  grass- 
mulch  treatment  are  not  only  healthy 
and  vigorous  but  abundantly  fruitful, 
while  the  orchard  land  which,  at  the 
outset,  supported  but  a  scant,  wild 
growth  of  native  weeds  and  poverty 
grass,  is  now  thickly  set  with  the  bet- 
ter grasses  which,  anually  cut  and  al- 
lowed to  remain  as  a  soil  covering,  is 
rapidly  blanketing  the  gradually  im- 
proving soil  with  a  covering''of  deca^^ed 
and  decaying  vegetable  matter.  No 
grass  seed  has  been  sown  in  any  of 
these  experiments. 

The  transformation  from  a  thin,  wild, 
weedy  soil  covering  to  one  composed  of 
thickly-set,  more  valuable  grasses, 
wrought  by  the  use  of  chemical  ele- 
ments of  plant  food  in  conjunction 
with  the  reconstructive  forces  of  na- 
ture, constitute  one  of  the  most  inter- 
esting and  valuable  object  lessons  ever 
developed  in  our  experiment  station 
work  in  orchard  reclamation.  How- 
ever, there  is  no  element  of  mystery  in- 
volved; for  among  the  sparse,  weedy 
vegetation  of  long-neglected  orchard 
area^s  (and  farm  land  as  well)  there 
can  here  and  there  be  found,  on  close 
inspection,  small,  weak,  discouraged, 
merely-existing  plants  of  the  more  val- 
uable species  of  grasses  and  legumes^ 
So  inconspicuous  are  these  tiny  plants 
that  none  but  close  observers  would 
ever  notice  them ;  yet  when  the  particu- 
lar elements  of  plant  food  on  which 
these  more  valuable  plants  thrive  are 
applied  to  the  soil,  they  at  once  spring 
into  growth  and  multiply  and  thicken 
and  take  possession  of  the  ground  to  the 
practical  exclusion  or  crowding-out  of 
the  former  weedy  growths. 
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A  remarkably  suggestive,  interesting 
and  valuable  development  of  results  in 
the  use  of  chemical  plant  foods  as  sur- 
face applications  in  th^  new  "grass- 
mulch"  plan  of  apple  o':chard  culture 
is  the  fact  that  nitrate  of  soda  as  the 
promptly  available  source  of  nitrogen, 
is  not  only  the  chief  factor  in  promoting 
increased  vigor  and  fruitfulness  of  the 
trees,  but  also  in  the  quick  transforma- 
tion of  the  vegetation  of  the  orchard 
area  from  thinly  scattered  wild 
growths  to  thickly-set  timothy,  redtop 
and  bluegrass.    And  that  acid  phos- 


pliosphate  in  clover  encouragement, 
with  the  result  that  the  grasses  will 
smother  or  crowd  out  the  clover. 

A  lesson  of  unusual  significance  and 
value  therefore  becomes  available  for 
our  utilization ;  that  nitrate  of  soda  and 
acid  phosphate  may  be  applied  sepa- 
rately— the  nitrate  around  the  trees  in 
a  circle  slightly  larger  than  the  spread 
of  the  branches,  and  the  acid  phosphate 
over  the  remainder  of  the  space  be- 
tween the  rows.  This  vrill  not  only 
affect  prompt  results  in  the  form  of  in- 
creased vigor  and  fruitfulness  of  the 


Fifth  season's  product  of  mulch  material  from  18  tree-squares  of  space,  each  fer- 
tilized with  5  pounds  of  acid  phosphate  and  23>^  pounds  of  muriate  of  potash  per  year. 
Composition:  Red  clover. 


phate  as  the  most  quickly  available 
source  of  phosphorus,  when  used  alone, 
apparently  exerts  no  effect  on  the  vigor 
or  fruitfulness  of  the  trees,  and  but  lit- 
tle if  any  effect  on  the  small,  weak,  in- 
conspicuous plants  of  the  grasses  just 
named,  but  becomes  directly  responsible 
for  a  gradual  development  of  and  an 
eventual  luxuriant  occupation  of  the 
ground  by  clover — ^white  or  red,  or 
mixed.  However,  where  a  liberal  ap- 
plication of  nitrate  of  soda  (perhaps  in 
excess  of  200  pounds  per  acre)  is  used 
in  combination  or  mixture  with  acid 
phosphate  the  nitrate  seems  to  over- 
balance the  peculiar  properties  of  the 


trees,  but  a  gradual  occupation  of  the 
ground  between  the  rows  by  clover. 
Results  of  present  experiments  indicate 
that  as  the  clover  (red)  comes  and  is 
utilized  as  a  mulch,  the  nitrogen  it 
leaves  in  its  decaying  roots,  in  turn, 
not  only  stimulates  the  grasses  to  follow 
in  natural  rotation,  but  that  the  trees 
will  at  this  time  benefit  by  the  nitrate 
of  the  clover  to  such  an  extent  that  the 
quantity  of  nitrate  of  soda  anually  ap- 
plied immediately  around  the  trees  may 
be  materially  lessened.  Further  pro- 
gress of  these  experiments  promises  re- 
sults and  data  of  unusual  interest  and 
significance. 
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TOP  GRAFTING  OF  APPLE  TREES 

Simple  Methods  of  Utilizing  Undesirable  Varieties 

J.  B.  KEIL,  Ohio  Agricultural  Experiment  Station,  Wooster,  Ohio 


MANY  effects  of  top  grafting  apple 
trees  have  been  ascribed  to  the  in- 
fluence of  stock  upon  scion,  or  scion 
upon  stock.  Much  of  the  discussion 
along  this  line  has  been  based  on  con- 
jecture, and  the  effects  observed  may 
have  been  the  result  of  any  one  of  a 
dozen  other  causes. 

At  the  Ohio  Agricultural  Experiment 


same  season.  When  thes3  trees  are  suf- 
ficiently vigorous  and  healthy  to  make 
good  stocks,  they  are  used  for  top- 
grafting  to  other  new  varieties. 

The  accompanying  illustrations  were 
reproduced  from  photographs  taken  in 
the  station  orchard  during  the  season 
of  1915.  The  tree  shown  was  nine  years 
from  planting  when  the  grafting  was 


Newly  Set  Grafts  on  Nine-Year-Old  Tree — Ohio  Agricultural  Experiment  Station 


Station  orchards  are  planted  with  trees 
from  "everywhere." 

Many  new  varieties  were  introduced 
which  seem  likely  to  be  adapted  to  Ohio 
conditions,  or  varieties  of  such  promise 
with  respect  to  quality  as  to  warrant 
their  trial  in  the  state.  Among  these 
we  find  a  number  of  trees  untrue  to 
name,  others  showing  a  distinct  lack  of 
adaptation  to  our  length  of  season,  and 
still  others  without  the  degree  of  qual- 
ity necessary  to  successfully  compete 
with  the  established  varieties  of  the 


done.  The  views  show  the  newly  set 
grafts,  and  a  season's  growth  of  the 
same.  It  should  be  borne  in  mind  that 
the  growing  season  of  1915  was  an  ex- 
ceptionally good  one  for  trees,  and  such 
growth  could  not  be  expected  to  take 
place  in  a  year  of  average  rainfall.  The 
twigs  used  for  scions  are  cut  when  fully 
dormant,  choosing  twigs  of  the  pre- 
vious year's  growth  from  vigorous, 
healthy  branches.  A  diameter  of  1-8 
or  1-4  inch  is  desirable.  The  twigs 
should  be  stored  where  they  Avill  remain 
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dormant,  and  he  easihr  kept  moist. 
Some  moist  sand  on  the  earth  floor  of 
a  cool  cellar  is  an  ideal  i^lace. 

Grafting  may  be  done  during  a  com- 
paratively long  period  in  the  spring, 
provided  the  scions  can  be  kept  dor- 
mant. If  one  wishes  to  endure  the  dis- 
comfort of  working  in  the  trees  in  cold 


which  has  been  well  trained  will  ha\'e 
a  number  of  branches  sufficiently  large 
in  size  for  cleft  grafting.  It  will  also 
have  a  number  of  unimportant  side 
branches  which  may  be  left  to  take  up 
some  of  the  excess  sap  from  the  dis- 
proportionately large  root  system. 
These  also  furnish  shade  for  the  main 


Same  Tree  as  Shown  on  Opposite  Page  with  One  Year's  Growth 


weather,  and  the  inconvenience  of  keep- 
ing the  wax  warm  by  artificial  heat, 
grafting  may  be  done  oy  setting  the 
scions  seveial  weeks  before  growth  be- 
gins. A  bright,  sunshiny  day  with  the 
temperature  at  60  or  70  degrees,  after 
the  first  leaves  have  begun  to  unfold, 
is  an  ideal  time  for  this  work.  The 
standard  grafting  wax  is  most  easily 
handled  at  this  temperature. 

The  ordinarv  9  or  10-vear-old  tree 


branches  and  trunk,  which  prevents 
sunscald. 

A  branch  of  to  IX'j  inches  in  di- 
am.eter  is  most  desirable  for  cleft  graft- 
ing. Larger  branches  may  be  used  by 
splitting  twice  across  the  stub  and  set- 
ing  four  scions.  Smaller  branches, 
down  to  1  o-inch,  may  b^  used,  but  are 
often  found  to  be  too  weak  after  split- 
ting to  give  sufficient  pressure  to  hold 
the  scion  firmly  in  place. 
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If  only  small  branches  or  twigs  are 
available,  as  when  grafting  a  2  or  3-year- 
old  tree,  the  whip-graft  may  be  used, 
with  strips  of  waxed  cloth  for  covering. 
In  this  style  of  grafting  it  is  desirable 
that  the  stock  and  scion  be  as  nearly 
as  possible  the  same  diameter.  In  case 
they  are  not,  it  is  sufficient  to  insert  the 
scion  properly  at  one  side  of  the  stock, 
so  that  the  cambium  layers  or  growing 
portions  of  each  are  in  contact. 

The  scions  are  often  of  various  sizes. 
In  such  cases  the  larger  scions  should 
be  used  for  the  larger  cl^ft-grafts,  since 
they  will  bear  the  heavier  pressure 
more  safely  than  a  small  scion,  which 
might  be  crushed  in  such  a  place.  The 
scions  may  be  4  to  6  inches  in  length, 
but  if  it  is  necessary  to  make  the  supply 
reach  as  far  as  possible,  two  sound  buds 
to  a  scion  will  suffice.  Terminal  buds 
should  be  removed,  as  they  are  often 
fruit-buds,  which  develop  at  the  ex- 
pense of  leaf  growth. 

The  three  methods  of  grafting  shown 
in  the  third  illustration  are  sufficient 
for  all  practical  top-grafting  on  apple 
trees.  The  cleft-graft  is  used  for  all 
branches  of  suitable  size.  The  whip- 
graft  is  used  for  small  twigs,  and  the 
side-graft  where  large  branches  must  be 
shaded  with  new  growth. 

The  operator  should  always  bear  in 
mind  the  essential  point  in  all  grafting 
— that  is,  the  cambium  layers  of  stock 
and  scion  must  be  placed  in  contact  or 
no  union  will  take  place.  This  contact 
is  assured  in  cleft-grafting  by  setting 
the  scion  rather  low  in  the  cleft,  and 
giving  it  a  definite  outward  slant,  so 
that  the  cambium  layers  in  crossing 
give  contact  at  four  points  on  each 
scion.  This  principle  must  be  observed 
in  all  forms  of  grafting,  and  once  this 
is  thoroughly  understood  grafting  be- 
comes a  simple  operation.  A  little  prac- 
tice in  shaping  the  scions  will  soon 


show  the  operator  the  proper  way  to 
prepare  the  scions  for  the  various 
stocks.  A  sharp,  smooth-cutting  knife 
is  essential. 

The  main  function  of  the  covering  of 
grafting  wax  is  to  prevent  the  cut  sur- 
faces from  excessive  drying.  In  cases 
of  the  whip-graft  the  strip  of  grafting 
cloth  or  tape  serves  also  to  hold  the 
scion  securely  in  place.  Only  a  thin 
covering  of  wax  is  needed.  Some  graft- 
ers use  liquid  or  melted  wax  applied 
with  a  brush. 

The  standard  formula  is  4  pounds 
rosin,  2  pounds  beeswax,  1  pound  tal- 
low. Melt  together  until  thoroughly 
mixed,  then  pour  into  a  vessel  of  cold 
water.  Grease  the  hands  with  tallow, 
and  when  the  wax  is  cool  enough  to 
handle,  take  it  up,  and  pull  it  like  taffy 
until  it  becomes  light  in  color  and  per- 
fectly smooth.  Shape  into  sticks  or 
balls,  and  lay  on  oiled  paper  to  harden. 
The  substitution  of  paraffine  for  bees- 
wax gives  a  little  harder  wax,  less 
sticky  in  warm  weather,  as  well  as  less 
expensive  in  cost  of  materials. 

The  grafting  tape  is  made  by  tearing 
into  %-inch  strips  some  old,  well-worn 
muslin,  rolling  neatly  into  rolls  about 
21/2  inches  in  diameter,  and  soaking  for 
a  few  minutes  in  melted  grafting  wax, 
which  should  be  near  tho  boiling  point. 
A  little  ''kink"  which  greatly  facili- 
tates the  unrolling  of  the  tape,  is  to 
place  the  end  of  each  strip  of  cloth  as 
it  is  rolled  over  the  beginning  of  the 
succeeding  strip.  In  unroJling,  the  tape 
may  then  be  removed  in  a  continuous 
strip. 

The  tools  required  are  a  pruning  saw, 
shears,  a  sharp  knife,  grafting  tool,  and 
a  mallet  or  short  heavy  club.  A  box 
in  which  to  carry  the  tools,  with  bail 
and  hook  for  hanging  in  the  tree.  If 
the  regular  grafting  tool  is  not  avail- 
able, a  heavy  butcher  knife  may  be  used 
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to  split  the  stubs  and  a  small  cold  chisel 
as  a  Avedge  to  open  the  cleft  while  in- 
serting the  scions. 

The  time  required  for  the  grafts  to 
come  to  fruit-bearing  depends  almost 
entirely  upon  the  variety  used.  Some 
grafts  at  the  Ohio  station  orchard  set  in 
1912  fruited  lightly  in  the  third  sea- 
son from  grafting,  and  heavily  in  the 
fourth.  Others  set  at  the  same  time 
have  not  yet  produced  fruit. 


the  most  promising  one  should  be  fa- 
vored by  the  gradual  pruning  of  the 
weaker  one,  leaving  only  enough 
growth  to  help  heal  over  the  stub,  after 
which  it  may  be  removed  entirely.  The 
stronger  graft  should  be  treated  as  a 
branch  of  the  tree.  It  is  well  to  go  over 
the  trees  several  times  during  the  first 
summer  and  remove  the  watersprouts, 
and  perhaps  some  of  the  excessive 
growth  of  the  branches  not  grafted. 


How  Grafts  Are  Made 


Top-giafting  is  at  best  an  expensive 
operation,  when  one  considers  the  time 
required.  It  should  not  be  attempted 
on  old,  diseased  trees.  When  trees 
known  to  be  susceptible  to  fire  blight 
are  to  be  grafted,  only  varieties  of 
known  resisting  power  should  be  used. 

The  care  given  the  grafting  trees 
after  the  scions  have  started  into 
growth  should  be  noted.  Where  two 
-Cions  are  set  in  a  stub,  and  both  grow, 


Some  nipping  back  of  the  new  shoots 
on  the  grafts  will  prevent  the  formation 
of  long,  top-heavy  twigs  which  might 
be  broken  off  during  heavy  windstorms. 
It  is  prudent  to  set  a  larger  number  of 
grafts  than  are  desired  for  permanent 
branches  because  of  the  accidents  which 
may  happen,  and  careful  attention  to 
the  details  of  good  orchard  practice  in 
spraying  and  culture  will  effect  the  de- 
gree of  success  attained  in  top-grafting. 
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CONSIDERATIONS  IN  PRUNING  APPLE  TREES 

Essential  Factors  That  Insure  Greater  Profits  for  the  Orchardist 

CLARENCE  M.  SALLEE,  '16,  Ohio  State  University 


PRUNING  is  regarded  by  orchardists 
as  one  of  the  most  important  phases 
in  the  scientific  management  of  an 
apple  orchard,  and  every  intelligent 
fruit  grower  knows  that  he  cannot  ex- 
pect to  secure  profitable  crops  unless 
he  practices  it. 

Pruning  is  being  carried  on  continu- 
ally in  nature.  The  natural  conditions, 
hoAvever,  under  which  trees  grow  are 
not  at  all  suitable  to  the  modern  horti- 
culturist, for  in  nature  the  trees  ar^^ 
close  together,  with  the  result  that  the}^ 
grow  tall  in  search  of  sunlight. 

In  a  short  period  of  time  the  lower 
branches  die  because  the  sunlight  ha^ 
been  unable  to  penetrate  through  the 
dense  tops,  leaving  the  lower  half  ol 
the  tree  incapable  of  bearing  fruit,  and 
of  no  value  except  to  act  as  a  support 
for  the  top.  Even  if  a  f  3w  of  the  lower 
branches  sliould  survive  these  adverse 
conditions,  they  would  be  long,  slender 
and  weak.  Trees  planted  under  nat- 
ural conditions,  however,  receive  more 
sunlight  and  have  a  greater  abundance 
of  available  food  material  which  may 
so  stimulate  the  annual  growth  that 
the  tree  will  grow  out  of  bounds.  This 
is  a  condition  not  at  all  to  be  desired, 
so  that  the  orchardist  must  cut  off  some 
of  this  extra  growth,  thus  making  th  - 
tree  of  a  more  compact  and  symmetri- 
cal form. 

Observe  a  tree  that  is  growing  wild 
and  you  will  notice  that  it  tries  to  pro- 
duct the  maximum  number  of  seeds 
possible  in  order  that  it  may  propagate 
the  species.  Many  trees  produce  their 
seeds  imbedded  in  flesh  parts,  which 
helps  in  their  distribution  especially  if 
carried  off  by  animals. 

These  trees  are  cultivated  by  man  in 


order  that  they  may  produce  more  and 
larger  fruit  with  a  minimum  number  of 
seeds,  as  he  is  not  interested  in  the  seed 
method  of  propagation  for  apple  trees.. 

There  are  wide  differeiices  of  opinion 
as  to  the  objects  and  practices  of  prun- 
ing, but  most  all  successful  fruit  grow- 
ers follow  some  plan  for  pruning  their 
trees.  The  grower  ma}^  have  no  clear 
idea  as  to  his  plan  but  in  actual  practice 
he  will  unconsciously  prune  his  trees- 
toward  some  ideal.  Btrfore  touching 
the  tree  with  a  saw  or  pruning  knife 
the  progressive  fruit  grower  should 
stop  and  consider  what  should  be  ac- 
complished by  pruning.  The  different 
orchard  operations  of  today  are  car- 
ried on  with  the  greatest  case  and  econ- 
omy when  the  trees  are  small,  stocky 
and  within  easy  reach.  This  applies  to 
practically  all  of  the  work  carried  on 
in  an  orchard  and  is  one  of  the  great- 
est problems  of  modern  fruit  growing. 
Apple  trees  are  grown  for  the  fruit 
they  will  produce  and  not  for  the  wood 
,so  it  is  to  the  advantage  of  the  fruit 
grovv^er  to  prune  his  trees  in  such  a  man- 
ner that  they  will  make  a  stocky 
growth.  This  will  make  the  branches 
strong  enough  to  bear  the  fruit  as  it  is 
maturing  thus  doing  away  with  me- 
chanical supports. 

Keep  the  tree  in  shap^^.  That  means, 
that  the  tree  must  be  so  pruned  that 
one  side  will  not  develop  more  than 
the  other,  also  keep  the  tree  from  grow- 
ing straight  up  in  the  air  or  from 
spreading  out  too  much.  The  strength 
of  the  branches  will  be  greater  if  care- 
ful attention  is  paid  to  the  shaping  of 
the  tree. 

The  vigor  of  an  apple  tree  may  be 
changed  to  a  remarkable  degree  by  the 
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X^roper  sort  of  pruuiug.  Some  trees 
are  very  vigorous  rapid  growers,  so 
in  this  instance  it  would  be  desirable 
to  modify  the  growth  to  some  extent. 
If  not  modified  all  the  energy  will  go 
in  wood  formation  which  will  be  ex- 
ceedingly detrimental  to  the  crop  of 
fruit.  On  the  other  hand  there  are 
trees  of  another  type  which  make  a 
relatively  slow  growth,  which  may  be 
stimulated  to  further  activity  by  ju- 
dicious pruning. 

The  majority  of  trees  bear  commer- 
cial crops  only  once  in  two  years.  By 
a  commercial  crop  is  meant  one  that 
will  bring  in  a  good  profit  at  the  end 
of  the  season,  something  that  Avill  make 
the  marketing  of  of  the  apples  worth 
while.  This  overproduction  of  fruit  one 
season  is  probably  responsible  for  the 
shy  bearing  the  following  season.  All 
the  energy  is  consumed  in  maturing  the 
crop  of  apples  already  set.  none  being 
left  for  the  formation  of  fruit  buds  for 
the  next  crop.  By  thinning  out  some 
of  this  surplus  fruit  mc  re  energy  can 
be  put  into  the  formation  of  both  the 
present  crop  and  the  development  of 
fruit  buds  for  the  next  crop.  This 
thinning  is  largely  accomplished  by  ju- 
dicious pruning  so  that  a  tree  that  has 
been  well  trimmed  will  need  little  hand 
thinning. 

It  is  a  well  known  fact  that  fruit 
spurs  are  formed  only  in  the  presence 
of  sunlight,  so  under  the  a  Average  con- 
ditions the  top  will  be  the  only  part 
of  the  tree  producing  fruit.  The  lower 
portion  and  branches  in  the  center  will 
of  course  receive  no  sunlight,  due  to 
this  dense  foliage  in  the  top  of  the 
tree.  The  proper  procedure  in  this 
case  would  be  to  thin  out  the  top 
branches  so  that  the  sunlight  may  filter 
down  into  the  center  of  the  tree.  Fruit 
will  not  color  up  properly  unless  it  re- 
ceives a  normal  amour:t  of  sunlight. 
This  fact  is  very  evident,  for  when  a 


leaf  shades  the  apple  this  spot  will  re^ 
main  green. 

Thorough  spraying  is  possible  only 
when  the  tree  has  been  carefully 
pruned,  all  dead  wood  removed  and 
the  branches  well  within  reach.  It  is^ 
possible  with  the  high  powered  spray- 
ing machines  now  in  use  to  reach  to- 
the  tops  of  the  highest  trees,  but  the- 
expense  of  so  doing  is  high.  The  best 
policy  is  to  keep  the  tree  headed  back 
so  that  the  uppermost  branches  will 
be  within  easy  reach  of  the  ordinary 
spray  rod. 

Season  to  Prune. 

The  season  of  the  year  in  which  to^ 
l^rune  depends  upon  a  number  of  con- 
ditions. As  a  general  rale  the  winter 
pruning  tends  to  produce  a  vigorous 
wood  growth  while  pruning  done  in 
the  early  summer  tends  to  stimulate  the- 
production  of  fruit  buds.  The  Euro- 
pean method  of  pruning  involves  the- 
management  of  the  individual  fruit 
spurs  which  of  necessity  must  be  done- 
during  the  summer  months.  They  often 
find  it  necessary  to  go  over  the  trees 
three  or  four  times  during  the  summer 
punching  out  the  new  growth  and  snip- 
ping back  small  shoots. 

The  American  horticulturist  should 
pay  more  attention  to  summer  pruning, 
however,  the  removal  of  large  branches 
should  be  done  during  the  early  spring 
months.  This  summer  pruning  is  best 
done  in  the  month  of  Ju.:e  as  the  active 
growth  will  be  slow  at  that  period. 

"Winter  pruning  is  not  desirable  for 
a  wound  made  at  this  ti  ne  will  be  sub- 
jected to  freezing,  thawing  and  the  ac- 
tion of  the  winds  throughout  the  win- 
ter. The  cambium  layer  of  tissue  is  ex- 
posed to  the  action  of  the  weather,  and 
conditions  will  probably  be  such  as  to 
kill  it  for  some  distance  back  between 
the  bark  and  wood.  "When  spring- 
comes,  the  wound  starts  to  heal  over^ 
but  instead  of  starting  at  the  cut  it 
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has  to  start  considerably  below.  These 
bitten  wounds  are  the  slowest  in  heal- 
ing. 

The  major  part  of  pinning  is  done 
during  the  spring  months,  particularly 
in  March  and  April,  in  this  country. 
Most  of  the  growers  have  no  convic- 
tions as  to  the  effect  it  has  on  the  tree 
but  prune  at  this  season  principally  be- 
cause it  is  a  slack  season  of  the  year. 

This  is  a  period  just  before  active 
growth  starts,  so  is  the  best  time  to 
make  cuts,  as  they  are  not  exposed  to 
weather  conditions  for  any  length  of 


destroyed.  Due  to  lessened  sap  pres- 
sure some  leaves  wilted  while  others 
not  quite  as  vigorous  probably  died. 

Apple  trees  should  be  headed  low  for 
it  gives  greater  ease  in  picking,  thin- 
ning, pruning  and  spraying,  but  not  so 
low  that  cultivation  will  be  made  more 
difficult.  If  the  first  scaffold  branch 
comes  out  18  to  24  inches  from  the 
ground  there  will  be  little  difficulty  ex- 
perienced in  cultivation  with  a  team. 

The  form  of  head  decided  upon  may 
be  either  open  or  of  the  leader  type. 
In  the  open  form  a  cientral  leading 


After  Pruning,  This  Tree  Is  in  Such  a  Condition  That  Spraying  is  Less  Difficult  and 
Will  Produce  Clean  Fruit  of  High  Color 


time.  If  made  early  in  the  winter 
the  wound  will  be  exposed  to  decay 
and  to  the  action  of  disease  and  fungi. 
As  soon  as  growth  starts  the  cambium 
layer  begins  to  cover  the  wound  form- 
ing a  callus. 

Pruning  Young  Trees. 
The  newly  set  trees  should  be  pruned 
as  quickly  as  possible.  While  the  tree 
stood  in  the  nursery  row  there  was  a 
balance  between  the  top  and  roots, 
Avhich  were  just  able  to  supply  the  mois- 
ture and  food  needed  by  the  leaves. 
When  this  tree  was  dug  practically  half 
of  the  roots  were  cut  off  or  destroyed, 
so  it  is  evident  that  the  equilibrium  was 


shoot  is  not  desired  so  it  is  cut  out, 
which  opens  up  the  top  considerably, 
permitting  the  entrance  of  sunlight  and 
air.  This  system  is  widely  used  for 
the  apple  and  is  very  satisfactory  for 
most  of  the  varieties.  Some  people, 
however,  prefer  to  trim  the  young  trees 
after  the  leader  method  which  consists 
in  having  the  central  or  main  shoot  a 
little  longer  than  the  side  branches. 

There  are  three  things  that  we  must 
keep  in  mind  when  pruning  young 
trees:  (1)  Choose  and  space  the  scaf- 
fold branches  properly;  elect  the  most 
vigorous  branches  pointing  in  the 
proper  directions  and  use  these  as  the 
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main  limbs  for  the  tree,  all  others  being 
cut  off.  (2)  See  that  these  main 
branches  are  kept  properly  dominant. 
By  this  is  meant  that  branches  of  lesser 
importance  should  not  be  allowed  to 
grow  too  vigorously,  thus  crowding  out 
the  main  limbs.  (3)  Avoid  sharp- 
angled  crotches  for  they  are  sure  to 
cause  damage  at  the  end  of  the  sea- 
son. When  any  strain  is  placed  upon 
the  limb  it  is  sure  to  break  off.  Such 
a  condition  would  happen  during  a 
heavy  wind  storm  or  when  laden  with 
fruit  at  time  of  maturity. 


turned  into  fruit  production.  Before 
pruning  it  is  necessary  to  study  each 
variety  and  individual  tree  for  there 
are  wide  variations  in  habits  of  growth. 
Dressings  for  Tree  Wounds. 
Wounds  of  any  size  are  slow  to  heal 
over  and  so  should  receive  careful  at- 
tention, for  frequently  decay  or  disease 
sets  in  before  the  callus  has  had  time 
to  form.  All  wounds  of  more  than  half 
an  inch  in  diameter  should  have  some 
dressing  applied  to  prevent  decay.  A 
dressing  has  no  value  whatever  as  a 
healing  agent,  but  is  simply  placed 


Large  Apple  Tree  Before  Pruning,  Too  Many  Lateral  Branches  Making  Spraying  Diffi- 
cult and  Tending  to  Decrease  Color 


During  the  first  few  years  of  a  tree's 
life  it  may  be  profitable  to  pick  off  all 
blossoms  as  the  act  of  bearing  fruit  is 
sure  to  stunt  the  growth.  Generally 
the  wood  growth  is  quite  rapid  during 
this  period,  but  if  for  any  reason  it  is 
not,  then  the  proper  method  of  pro- 
cedure would  be  to  prune  the  tree  se- 
verely during  the  spring,  thus  simulat- 
ing growth. 

Pruning  the  Bearing  Tree. 

After  the  tree  has  reached  the  bearing 
age  increased  wood  growth  is  not  to  be 
desired  to  such  an  extent  as  it  was  dur- 
ing the  first  few  years.  The  pruning 
should  be  done  so  that  energy  will  be 


there  to  give  the  wound  protection. 
Many  dressings  are  known  to  injure 
the  cambium  layer,  thus  preventing  the 
formation  of  the  callus,  especially  those 
containing  some  of  the  tar  products. 
For  the  best  purposes  the  dressing 
should  be  somewhat  elastic  to  prevent 
cracking  and  also  antiseptic  to  kill  any 
disease  or  fungi  already  present  in  the 
wound.  A  paint  made  of  raw  linseed 
oil  and  white  lead  has  been  found  to 
give  the  most  satisfactory  results.  It 
should  contain  just  enough  oil  to  make 
it  spread  easily  and  may  be  applied 
within  a  week  or  ten  days  after  the 
cut  is  made. 
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SAVING  THE  ORCHARD  BY  SPRAYING 

How  Insects  and  Diseases  Are  Controlled  by  Chemicals 

DONNELL  D.  LEYDA,  '16,  Ohio  State  University 


Fruit  growing  as  a  commercial  prop- 
osition met  with  its  greatest  boom 
where  an  effective  means  of  controlling 
the  insect  pests  and  diseases  affecting 
the  various  orchard  crops  was  dis- 
covered. Through  the  discovery  of 
Paris  green  in  controlling  the  potato 
beetle,  in  1876,  it  was  suggested  this 
-chemical  would  be  effective  in  control- 
ling the  canker  worm.  Not  long  after- 
ward New  York  orchardists  found  at 
harvest  time  that  the  damage  by  the 
codling  moth  had  been  materially  re- 
duced. At  first  the  fruit  growers  were 
skeptical  of  the  means  of  preventing 
worminess,  so  that  up  until  1885  the 
practice  had  been  experimental. 

The  practice  of  spraying  to  control 
fungi  originated  among  the  vineyardists 
•of  Bordeaux,  France,  who  wished  to 
protect  their  vines  from  the  downy  mil- 
dew, a  disease  which  had  been  intro- 
duced from  America.  The  effectiveness 
of  preventing  fungous  troubles  was 
■quickly  taken  up  by  the  United  States 
department  of  agriculture  and  the 
state  experiment  stations  which  have 
brought  it  up  to  its  present  efficiency. 

Spraying  is  a  secondary  operation 
and  should  be  conducted  with  proper 
tillage,  fertilization  and  pruning  to  get 
the  best  results.  Unless  insects  or  fun- 
gus troubles  are  present,  there  is  no 
occasion  for  the  operation;  but  inas- 
much as  these  enemies  are  always 
troublesome,  and  as  no  one  can  defi- 
nitely tell  whether  they  are  absent  or 
not,  spraying  is  an  insurance.  The  risk 
is  too  great  to  allow  the  practice  to  be 
omitted  for  a  single  season.  So  many 
grower;^  have  refused  to  spray,  or  spray 
in  an  efficient  manner,  that  the  plant  in- 
sects and  diseases  have  been  increasing 


each  year  in  all  fruit  sections  so  every 
fruit  grower  now  realizes  the  real  in- 
surance value  of  spraying. 

There  are  two  distinct  groups  of 
spraying  materials;  insecticides,  used 
for  the  control  of  insects,  and  fungi- 
cides for  controlling  fungus  diseases. 
The  insecticides  are  divided  into  (1) 
food  poisons,  (2)  contact  poisons,  and 
(3)  suffocating  poisons.  The  use  of 
these  poisons  depends  on  the  kind  of 
insect  doing  the  damage,  so  that  for 
effective  use  of  any  insecticide,  the 
habit  of  the  insect,  and  the  stage  of  its 
life  it  is  most  easily  reached  with  the 
poison  should  be  determined. 

Food  poisons  are  composed  of  ma- 
terial which  must  be  eaten  by  the  insect 
as  it  chews  the  foliage  or  fruits  of 
plants.  Of  these  materials,  compounds 
containing  arsenic,  such  as  Paris  green 
and  lead  arsenate,  and  are  applied  for 
the  codling  moth,  canker  worm  and  cur- 
culio.  The  applications  may  be  in 
water,  as  a  dry  powder  or  mixed  with 
some  substance  serving  as  a  bait. 

Contact  sprays  are  applied  to  de- 
stroy insects  which  get  their  nourish- 
ment by  inserting  the  beak  into  the 
plants  and  sucking  the  plant  juice. 
Plant  lice  and  scales  belong  to  this 
group  of  insects,  but  cannot  be  reached 
by  poisons  on  the  foliage.  These  sprays 
are  caustic  and  penetrating,  and  kill  by 
coming  in  contact  with  the  bodies  of 
the  insects. 

Suffocating  poisons  consist  of  gases, 
such  as  carbon  bisulphide,  hydrocyanic 
acid  gas,  and  tobacco  fumes.  These 
poisons  are  used  in  connection  with 
greenhouses  where  the  plants  cannot' be 
sprayed  with  either  a  contact  or  food 
poison. 
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Fungi  constitute  a  group  of  plants 
lacking  the  green  coloring  matter  com- 
mon in  all  cultivated  plaj;LS.  The  fungi 
plants  are  unable  to  digest  for  them- 
selves the  crude  food  materials  avail- 
able in  the  soil  and  air,  and  must  got 
their  food  from  other  plants.  There- 
fore some  living  on  green  plants,  cause 
fungus  diseases  which  may  destroy  the 
entire  host  plant.  The  most  common  of 
these  diseases  are  mildews,  leaf  spots, 
cankers,  fruit  rots,  scabs  and  rusts,  it 


sible  by  removing  all  rubbish  and  Aveeds 
which  may  serve  as  a  winter  hiding 
place  for  insects  and  fungus  spores. 
The  common  fungicides  are  Bordeaux 
mixture  and  lime-sulphur. 

The  time  to  apply  the  sprays  will 
vary  Avith  the  locality,  although  the 
general  spray  schedule  as  given  beloAV 
should  be  effective. 

The  clean  up  or  dormant  spray 
should  be  applied  during  the  latter  part 
of  March  or  up  until  the  time  the  buds 


The  Result  of 

is  impossible  to  reach  them  after  tho^' 
have  once  entered  the  host;  therefore. 
preA^entative  measures  must  be  under- 
taken to  keep  the  plants  in  a  vigorous 
and  sanitary  condition  which  Avill  re- 
duce the  possibility  of  their  becoming 
infected  with  the  parasite.  This  can 
be  done  by  spraying  with  some  fungi- 
cide which  will  prevent  the  fungus  from 
gaining  entrance,  either  by  killing  the 
spores  or  preventing  their  germination. 
Prevention  is  the  best  cure  and  it  is 
best  to  keep  the  orchard  clean  as  pos- 


Careful  Spraying 

open  in  the  spring.  For  the  dormant 
spray  lime-sulphate  is  used — one  gallon 
of  the  concentrated  solution  to  six  or 
seven  gallons  of  Avater.  This  spray  will 
destroy  the  San  Jose  scale,  oyster  shell 
scale,  scurvy  scale  and  blister  mite.  In 
applying  every  part  of  the  tree  should 
be  coA^ered  so  that  none  of  the  insects 
escape.  Thoroughness  is  the  keynote 
of  success  in  spraying. 

The  second  spray  should  be  applied 
about  the  time  the  blossom  buds  begin 
to  show  pink.    For  this  spray  use  full 
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strength  Bordeaux,  the  proportion  be- 
ing 4  pounds  of  copper-sulphate,  i 
pounds  of  fresh  lump-lime  to  50  gallons 
of  water.  To  make  this  solution  dis- 
solve the  copper-sulphate  and  slake  the 
lime  in  part  of  the  water.  When  the 
lime  has  all  slaked  to  a  fine  powder  and 
the  copper-sulphate  is  thoroughly  dis- 
solved, dilute  each  of  them  with  naif 
of  the  remaining  volume  of  water. 
Then  pour  them  together,  stirring  con- 
stantly. A  more  convenient  method  is 
to  dilute  the  materials  in  the  suitable 
tanks  and  run  them  together  at  the 
same  time  into  the  spray  tank.  In 
order  to  make  the  spray  more  effective 
three  pounds  of  arsenate  of  lead  to 
every  50  gallons  of  water  should  be 
added  to  the  solution.  It  will  kill  bud 
moth,  canker  worms  and  case  bearers. 

The  third  spraying  should  be  given 
as  soon  as  the  petals  have  falen  and 
before  the  calyxes  have  closed.  C'oiil- 
mercial  lime-sulphur  solution  properly 
diluted  to  summer  strength  or  about 
1%  gallons  of  the  concentrated  lime- 
sulphur  solution  to  50  gallons  of  water. 
Three  pounds  of  arsenate  of  lead  should 
be  added  to  every  50  g-allons  of  the 
spray  solution.  This  is  above  all  the 
most  important  spray  of  the  season. 
To  destroy  the  codling  moth  the  poison 


must  be  forced  into  the  calyx  cups  be- 
fore they  close.  This  spray  will  also 
help  to  check  the  scab. 

The  fourth  spray  is  the  same  as  the 
third  and  should  be  applied  about  ten 
days  later. 

The  fifth  is  the  same  as  the  third  and 
fourth  and  is  applied  as  a  preventative 
against  the  various  fungus  attacks.  It 
also  destroys  the  larvae  of  the  scale 
insects. 

The  sixth  and  last  spray  should  be 
made  some  time  during  the  first  part  of 
August  with  full  strength  Bordeaux 
(4-4-50)  and  2  pounds  arsenate  of  lead 
to  every  50  gallons  of  solution. 

Modifications  of  the  fepray  schedule 
may  be  worked  out,  and  some  growers 
substitute  lime-sulphur  for  a  summer 
spray  in  the  place  of  Bordeaux  al- 
though it  must  be  diluted  1-40  and  the 
lead  arsenate  added  in  the  same  pro- 
portion as  given  above. 

Profits  From  Spraying. 

Fruit  growers  who  practice  spraying 
from  year  to  year  seldom  realize  how 
great  their  profits  are  from  spraying. 
The  following  experiment  will  shoAV 
the  difference  in  profit  between  the 
sprayed  and  unsprayed  plots. 

The  experimental  plot  consisted  of  a 
block  of  Ben  Davis  trees  about  20  to  25 


RESULTS  OF  SPRAYING 


Percentage  insect,  disease  and 
spray  injury. 

Spray 

Percentage 

Variety 

Treatment 

Worms 

Curculio 

Scab 

Cedar  rust 

Eots 

Injury 
(Eusset- 
ing) 

of  sound 
Unblemished 
fruit 

Sprayed 

0.6 

0,5 

4.3 

0 

0.6 

1.3 

91.9 

Ben  Davis 

Check, 
unsprayed 

5.2 

2.5 

1 

84.3 

0 

22.0 

5.2 
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years  of  age.  No  cultivation  had  been 
given  for  two  years  but  the  trees  were 
in  a  fair  state  of  vigor.  Thirty-six  trees 
were  sprayed,  and  the  applications  were 
made  as  follows : 

April  17 — Lime-sulphur  2-50. 

May  6 — Lime-sulphur  1^-50  plus  3 
pounds  arsenate  lead. 

May  26 — Lime-sulphur  l%-50  plus  2 
pounds  arsenate  of  lead. 

Notes  were  taken  in  the  summer  after 
the  "June  drop"  was  over  which 
showed  the  following  lesults  up  to 
July  3. 

The  greatest  amount  of  injury  from  a 
single  cause,  on  the  unsprayed  trees 
was  the  scab  and  it  was  estimated  that 


84.3  per  cent,  of  the  fruit  was  affected 
while,  on  the  sprayed  trees  there  was 
only  4.3  per  cent,  of  scab.  From  these 
figures  it  would  show  that  a  rather  se- 
vere outbreak  of  apple  scab  was  effec- 
tively controlled.  The  fruit  was  har- 
vested in  October  and  careful  counts 
made  from  the  sprayed  and  unsprayed 
trees.  The  results  are  given  in  the  fol- 
lowing table : 

The  cost  of  spraying  this  orchard 
three  times  was  as  follows,  per  tree: 
Material,  20  cents;  labor  8%  cents; 
total  28%  cents,  or  $17.10  per  acre; 
The  profits  due  to  spraying  were  $25.20 
per  acre. 


HARVESTING  DATA 


Variety 

Treatment 

Percentage  of  insect,  disease  and 
spray  injury. 

Marketable 
fruit  per 
tree 

f- 

Value 
of  fruit 
per 
acre 

Worms 

Curculio 

Scab 

Eots 

Cedar  rust 

Spray 
Injury 

Ben  Davis 

Sprayed 

10.0 

21.2 

18.3 

0.8 

12.6 

%  bu.  No.  1 
114  bu.  No.  1 
%  bu.  culls 

$47.70 

Cheek, 
unsprayed 

1 

29.0  ' 

30.1  ' 

78.0  jl    40.0  ' 

0.0  ' 

.... 

%  bu.  culls 

$5.40 
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COOPERATION  FOR  THE  NURSERYMEN  AND  PLANTER 

How  the  Grower  Can  Secure  the  Best  at  Reasonable  Prices 

W.  B.  COLE,  Painesville,  Ohio 


THE  farmer  should  exercise  the  same 
care  and  judgment  in  the  purchas- 
ing of  trees  as  in  the  buying  of  land, 
farm  implements  or  livestock.  He  should 
seek  to  know  as  much  as  possible  about 
the  thing  to  be  purchased  and  the  aver- 
age market  price  for  the  same.  So  the 
purchaser  of  nursery  stock  should  have 
a  general  idea  of  how  nursery  stock  is 
grown,  handled  and  marketed,  as  a  pro- 
tection against  the  extravagant  claims 
of  unscrupulous  dealers  and  as  a  help 
in  the  selection  of  the  best  grades  and 
varieties  suitable  to  his  needs. 

All  groA^ers  are  working  along  about 
the  same  lines  and  using  the  same  meth- 
ods, so  that  any  differences  in  their 
products  can  be  attributed  to  location, 
soil,  climate  or  to  the  personality  of  the 
grower.  Everyone  has  observed  the 
varying  results  on  farms  in  the  same 
locality  and  it  is  reasonable  to  suppose 
that  there  should  be  the  same  condi- 
tions to  contend  with  in  the  nursery. 

It  is  best  for  the  planter  to  deal  with 
the  nearest  nursery,  as  it  admits  of  a 
personal  acquaintance,  which  is  always 
advantageous  and  is  also  a  saving  of 
time  in  transit  and  in  freight  charges, 
and  where  it  is  possible  to  drive  to  the 
nursery  a  saving  also  in  boxing  or  bal- 
ing. This  is  not  always  possible,  and 
too  much  stress  should  not  be  placed  on 
these  advantages,  as  nursery  stock  is 
shipped  hundreds  of  miles  and  is  often 
weeks  on  the  road,  and  is  yet  delivered 
in  perfect  condition.  In  long  distance 
shipments  it  is  essential,  of  course,  that 
shipments  be  started  early,  so  as  to  ar- 
rive in  proper  time  for  planting.  Very 
often  the  better  quality  of  stock  or 
lower  prices  offered  in  a  strictly  nur- 
sery section  will  outweigh  any  possible 


advantage  of  dealing  with  the  local  nur- 
seryman, who  may  be  handicapped  with 
unfavorable  soil  or  climatic  conditions. 

It  is  essential  that  nurseries  be  lo- 
cated where  there  are  a  variety  of  soils. 
Moist,  but  well  drained,  sandy  loam  is 
best  for  rooting  cuttings;  gravelly  loam 
for  producing  a  strong,  fibrous  root  sys- 
tem, so  desirable  for  small  fruit  plants, 
while  porous  or  well  drained  clay  soil 
is  preferable  for  pear  and  some  other 
fruit  trees. 

The  effect  of  climate  upon  the  pro- 
duction of  nursery  stock  is  something 
not  fully  understood.  What  little  is 
known  has  been  learned  by  experience. 
Nurseries  have  continued  to  exist  and 
multiply  in  sections  where  the  growing 
of  nursery  stock  has  been  successful, 
and  have  been  discontinued  in  places 
where  frost  and  winter  inury  and  other 
conditions  have  rendered  the  growth  of 
nursery  stock  unprofitable.  Just  why 
certain  trees  or  plants  will  stand  more 
cold  some  years  than  others,  or  will  be 
injured  more  in  some  sections  than  in 
others  in  the  same  latitude  and  with  the 
same  temperature,  is  hard  to  explain. 
It  is  quite  certain,  however,  that  eleva- 
tion, proximity  to  large  bodies  of  water, 
snow  protection,  sunshine  (especially  in 
winter)  all  have  their  effect  upon  the 
hardiness  of  plants.  If  a  straight  line 
be  drawn  from  Boston  to  Chicago,  it 
will  be  found  that  nearly  all  of  the  nur- 
series of  the  east  and  north  are  located 
within  one  hundred  miles  from  this  line. 

Methods  of  growing  fruit  trees  are 
practically  the  same  with  all  nursery- 
men in  the  district  referred  to.  The 
pear,  cherry,  plum  and  quince  stocks 
are  imported  from  France  in  the  winter, 
planted  in  April  and  budded  the  follow- 
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ing  August  or  September.  Apple  seed- 
lings are  either  imported  or  purchased 
of  western  growers,  who  make  a  spe- 
cialty of  growing  apples  from  seed. 
These  are  either  crown  or  root  grafted, 
or  planted  and  budded  the  same  as 
other  fruit  stocks.  Peach  trees  are 
grown  from  seed  sown  in  drills  and 
budded  the  first  summer.  Black  and 
purple  raspberries  are  grown  from  tips 
layered  in  August  and  September  and 
marketed  the  same  fall  or  the  following 
spring.  If  the  tip  plants  are  not  sold 
they  are  often  planted  out  and  then 
offered  as  transplanted  year  stock.  Red 
raspberries  are  sucker  or  volunteer 
plants  from  the  parent  stock.  They 
should  be  about  the  size  of  -a  lead  pencil 
and  should  be  carefully  dug  so  as  to 
preserve  a  small  piece  of  the  cross  or 
lateral  root.  Blackberries  are  either 
sucker  plants  or  root  cutting  plants. 
The  root  cutting  plants  are  produced  by 
planting  pieces  of  roots  two  or  three 
inches  long  in  drills  and  growing  them 
for  one  year.  They  are  preferred  to 
sucker  plants  and  command  a  larger 
price,  owing  to  the  fact  that  they  have 
a  better  root  system. 

The  American  Association  of  Nur- 
serymen has  suggested  standard  sizes 
or  grades  of  nursery  stock,  which  are 
now  generally  accepted  by  nurserj^men. 
The  standard  sizes  in  fruit  trees  are : 

Apples,  Pears.  Plums,  Cherries — 2  or 
3  years,  first  size,  11-16  inch  caliper  and 
up ;  2  or  3  years,  second  size,  %  to  11-16 
inch  caliper;  2  or  3  years,  third  size,  i/o 
to  %  inch  caliper. 

Peach — 1  year,  first  size,  9-16  inch  cal- 
iper and  up,  4  to  6  feet ;  1  year,  second 
size,  7-16  to  9-16  inch  caliper,  3  to  4 
feet;  1  year,  third  size,  5-16  to  7-16  inch 
caliper,  2  to  3  feet. 

Grape  vines,  gooseberries  and  cur- 
rants are  made  in  two  grades  and  called 
either  No.  1  or  No.  2,  or  else  2  years 
and  1  year,  the  second  size  two  years. 


being  usually  listed  as  one  year.  Some 
nurserymen  make  a  practice  of  digging 
grapes  and  currants  at  one  year,  selling 
the  larger  plants  and  resetting  the 
smaller  ones  and  growing  them  for  an- 
other year.  Except  in  years  of  scarcity 
or  when  there  is  an  exceptionally  strong 
growth  at  one  year,  this  practice  has 
generally  been  considered  of  no  special 
advantage  and  as  incurring  unnecessary 
labor. 

It  will  be  seen  that  the  method  of 
grading  fruit  trees  by  caliper  is  simply 
a  matter  of  measurement  and  insures 
a  unifonn  grade  to  the  purchaser.  The 
terms  No.  1,  No.  2  and  No.  3  should 
always  refer  to  size  onlj^  smd  not  to 
quality.  There  should  be  only  one 
standard  of  quality,  and  that  is  the  best, 
with  all  diseases,  mutilated,  poorly  root- 
ed or  badly  crooked  trees  discarded. 
The  lighter  grades  should  be  just  as 
carefully  selected  in  this  respect  as  the 
first  size.  Neither  can  the  smaller 
grades  be  riglitfulh^  considered  stunted 
in  growth,  as  it  is  found  that  when 
placed  in  the  orchard  they  produce, 
with  proper  care,  satisfactory  results. 

It  devolves  upon  the  nurseryman  to 
use  the  best  means  in  placing  his  pro- 
ducts with  the  planter.  Nursery  sales 
are  made  through  agCLits,  dealers  or 
catalogues.  The  latter  ]nethod  should 
be  the  most  economical  and  best  for 
both  the  nurseryman  and  planter. 
While  there  are  many  honest  dealers, 
it  is  possible  for  dealers  of  all  shades  of 
honesty  or  dishonesty  to  buy  of  reput- 
able nurseries  and  overcharge  and  mis- 
label in  delivering  to  his  customers. 
Some  nurser^^nen  sell  exclusively  by 
catalogue;  others  through  agents,  but 
rarely  ever  does  the  sarae  nursery  use 
both  methods  of  selling,  except  as  they 
may  have  an  agency  department  under 
a  separate  name.  The  reason  for  this 
is  apparent  when  we  consider  the  ex- 
pense of  selling  through  agents,  to- 
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gether  with  the  high  prices  necessary 
to  charge,  as  compared  with  the  low 
prices  quoted  in  catalogues.  This  can 
be  readily  understood  when  we  con- 
sider that  the  commission  paid  agents  is 
35  to  40  percent  for  selling  and  10  to  15 
percent  for  delivering  and  collecting. 
As  80  percent  is  about  the  average 
amount  collected  on  agents'  sales,  it 
will  be  noted  by  the  following  statement 
that  the  nurseryman  receives  only  about 
30  cents  on  $1.00  for  sales  made,  or  in 
other  words,  a  tree  costing  the  planter 
one  dollar  could  be  delivered  for  30 
cents  if  agent's  commission  and  bad 
debts  could  be  eliminated: 

Commission  to  agent   $  ,35 

Commission  for  delivering  and  collecting  .15 

Loss  through  poor  accounts  20 

Eeturned  to  nurseryman  30 

Cost  to  planter   $1.00 

Thus  for  30  cents  the  nurseryman  has 
grown  and  furnished  the  tree,  furnished 
money  in  advanced  commission,  main- 
tained an  office  force  for  correspond- 
ence and  copying  orders,  filled  and 
packed  the  orders  and  paid  freight  to 
destination.  It  is  hardly  to  be  expected 
that  the  cost  of  selling  through  cata- 
logues would  have  been  greater  in  the 
matter  of  office  work  or  packing  orders, 
and  there  would  be  a  saving  of  freight 
charges  to  the  nurseryman,  which,  in 
catalogue  business,  is  always  paid  by 
the  purchaser.  The  loss  from  poor  ac- 
counts from  catalogue  sales  is  a  small 
matter,  as  all  parties  not  responsible 
pay  cash  before  shipment.  These  ad- 
vantages place  the  catalogue  nursery- 
man in  position  to  make  much  lower 
prices  on  the  same  margin  of  profit. 
The  planter  is  not  only  securing  lower 
prices,  but  has  the  advantage  of  dealing 
direct  with  the  nurseryman  and  the  as- 
surance that  his  order  has  not  passed 
through  any  irresponsible  hands. 


As  packing  charges  and  local  freight 
adds  considerable  to  the  cost  of  nursery 
stock,  fruit  growers  can  often  obtain 
lower  rates  by  sending  in  club  orders 
or  ordering  as  fruit  associations.  Where 
their  orders  are  large  enough,  stock  can 
be  packed  in  bulk  and  shipped  in  car- 
load lots  to  some  central  point  for  de- 
livery. 

The  planter  should  entertain  a  friend- 
ly and  reasonable  attitude  toward  the 
nurseryman.  He  should  understand  the 
risk  of  transplanting,  which  in  some 
kinds  of  fruit  trees,  notably  the  sweet 
cherry,  is  considerable,  and  if  stock  is 
delivered  in  good  condition,  be  willing 
to  assume  this  risk.  He  should  be  able 
to  detect  whether  stock  is  in  proper  con- 
dition upon  arrival,  and  if  not  should 
report  the  matter  and  adjust  it  with 
the  nurseryman  at  that  time.  He  should 
understand  the  necessity  of  nurserymen 
relying  upon  fruit  growers  for  scions 
and  buds,  and  upon  other  nurserymen 
for  shortages,  and  upon  hired  help  for 
staking  and  labeling  trees,  both  in 
growing  and  shipping,  where  mistaken 
identity  or  misplaced  label  may  not  be 
discovered  for  several  years.  The 
planter  should  place  a  most  reasonable 
and  charitable  construction  upon  mis- 
takes of  this  kind.  The  guarantee  to 
refund  the  amount  paid  for  stock  that 
proves  untrue  to  name  is  sufficient  pen- 
alty to  insure  careful  and  painstaking 
effort  on  the  part  of  the  nurserymen. 
In  the  best  conducted  nurseries  the 
chances  of  error  are  altogether  too  great 
to  assume  a  greater  risk.  For  the 
planter  to  demand  several  dollars  dam- 
ages for  a  tree  not  true  to  name,  that 
was  bought  for  a  few  cents,  will  have 
a  tendency  to  higher  prices,  or  else  will 
force  the  nurseryman  to  sell  through 
irresponsible  agents  or  dealers  to  avoid 
personal  risk. 
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EDITORIAL 


Following  the  policy  of  the  staff  in 
former  years,  the  March  issue  of  The 
Student  has  been  de- 
THE  ISSUE,  voted  entirely  to  horti- 
culture, the  work  of  se- 
curing and  selecting  manuscripts  being 
done  by  the  horticultural  member  of 
the  staff,  Isaac  P.  Lewis,  a  senior,  who 
has  been  employed  by  the  Ohio  Agri- 
cultural Experiment  Station  for  several 
seasons. 

The  article  by  F.  H.  Ballon  of  the 
Ohio  station  is  based  upon  the  results 
of  experiments  conducted  in  the  apple 
orchards  of  southern  Ohio  counties,  and 
gives  a  clear  insight  into  the  possibili- 
ties of  rejuvenating  old  trees.  Perhaps 
no  other  factor  is  so  important  in  the 
practicing  of  orcharding..    When  just 


a  few  cents  expended  for  fertilizer 
which  not  only  produces  the  materials 
for  mulch,  but  also  an  increase  in  the 
yield  of  fruit,  the  possibilities  of  apple 
production  is  given  a  worthy  stimulus. 

That  the  results  are  satisfactory  and 
practicable  in  every  sense  is  shown  by 
the  fact  that  many  of  the  southern 
Ohio  orchardists  have  quickly  adopted 
the  plan,  which  is  bringing  dollars  into 
their  pockets.  Where  dilapidated  and 
abandoned  orchards  were  formerly  seen 
are  now  heavily  bearing  trees,  with 
the  atmosphere  of  probperity,  good 
care  and  management.  Apple  produc- 
tion has  been  rendered  to  a  point  where 
they  are  cheaper  per  bushel  and  finer 
in  quality  just  because  one  man  began 
to  determine  things  for  himself. 
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Many  farmers,  even  in  the  livestock 
and  grain  growing  sections,  have  old 
orchards  filled  with  trees  which  hardly 
are  worth  their  keep  for  fruit  produc- 
tion. These,  with  a  few  days'  care  each 
year,  would  produce  more  profits  than 
from  several  acres  of  corn,  wheat  or 
alfalfa.  In  addition,  the  satisfaction 
of  having  delicious  fruit  in  the  cellar 
is  worth  several  times  the  amount  spent 
for  producing  it. 


Horticulture  has  frequently  been 
spoken  of  as  a  branch  of  agriculture 
which  has  been 
HORTICULTURAL  developed  after 
TENDENCIES  years  of  soil  cul- 

tivation and  ex- 
tensive farming.  It  would  seem  that 
the  industry  was  the  result  of  a  desire 
for  intensive  farming.  Yet  during  the 
past  few  years  a  different  idea  has  been 
brought  forth. 

Instead  of  being  secondary  to  agri- 
culture, it  can  be  regarded  as  primary 
in  certain  senses.  In  the  past  many 
have  inherited  their  land  and  simply 
continue  the  practices  of  their  fathers 
and  mothers.  But  with  the  increase 
of  population  and  the  rise  of  land 
values  it  is  difficult  for  all  to  begin  an 
extensive  system  of  farming,  while 
with  a  few  acres  intensive  culture  can 
be  easily  and  profitably  practiced. 

Horticulture  is  a  stepping  stone  for 
the  eity  man  to  begin  a  life  in  agricul- 
ture. Many  of  the  prominent  intensive 
culturists  now  point  with  pride  to  the 
time  when  they  were  "back-yard" 
farmers.  Even  a  portion  of  a  lot  has 
been  known  to  reduce  the  eost  of  living 
for  the  family  as  much  as  $100  per  year. 
In  addition,  the  fruit  and  produce  has 
been  relished  much  more.  ' '  I  grew  these 
vegetables  in  my  own  garden,"  gives 
greater  satisfaction  than  "We  get  them 
shipped  to  us." 

The  progress  made  in  horticulture 


and  the  introduction  of  the  greenhouse, 
the  canning  plant  and  the  cold  storage 
has  placed  the  business  upon  a  high 
rank.  Eising  land  values  always  ac- 
company the  development  of  "glass 
land,"  and  many  are  making  more 
from  an  acre  under  glass  than  others 
with  100  acres  under  an  extensive  sys- 
tem. 


"Good  farming,  clear  thinking,  and 
right  living  was  the  motto  of  Henry 
Wallace,  the  editor  of 
HENRY  Wallaces'  Farmer,  who 
WALLACE    died  February  22,  1916. 

Mr.  Wallace  began  his  life 
work  as  a  minister,  but  failing  health 
made  it  necessary  for  him  to  seek  the 
farm,  where  an  outdoor  life  could  be 
followed.  In  1895,  with  his  sons,  he 
started  Wallaces'  Farmer,  which  has 
been  a  worthy  exponent  for  practical 
farming  and  community  development. 

That  his  work  as  a  farm  editor  was 
influential  in  the  development  of  better 
agriculture  is  shown  by  the  fact  that 
he  eould  speak  through  his  columns 
with  genuine  philosophy^  uprightness 
and  sincerity  and  move  rhe  rural  popu- 
lation. His  ability  lay  in  the  power  to 
stamp  his  high  ideals  upon  the  reading 
public  without  a  touch  of  unkindness 
or  mistrust. 

He  has  been  an  inspiration  to  thou- 
sands of  men.  His  big  heartedness  and 
broad  mind  made  a  lasting  impression, 
while  the  same  atmosphere  was  trans- 
mitted through  his  writings.  Doctor 
Wallace  wrote  his  editorials  as  if  he 
were  addressing  his  congregation.  His 
readers  were  his  audience. 

He  has  had  an  unchanging  creed, 
which  meant  honesty  in  every-day  af- 
fairs, decency  and  cleanliness  in  the 
home,  obedience  to  the  laws  of  God 
and  man  and  an  ambition  for  right  liv- 
ing. His  example  of  publishing  a  clean 
paper  in  regard  to  advertising  has  been 
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of  the  greatest  value  toward  better 
ethics  and  more  houesty  iu  the  adver- 
tisiug  Avorld. 

Such  has  been  the  record  of  a  man 
who  chose  the  farm  paper  as  a  medium 
for  preaching  the  gospel  of  better  farm- 
ing. His  appreciation  of  the  value  of 
publicity  to  gain  advantage  for  the 
causes  he  represented  led  him  to  the 
consciousness  of  the  fact  that  he  in- 
fluenced the  minds  of  his  readers  to  a 
greater  extent  than  any  other  factor 
in  agricultural  education. 


Believing  that  the  two  societies  over- 
lap in  function  and  wishing  to  concen- 
trate their  activi- 
TOV/NSHEND  ties  into  one  organ- 
AGRICULTURAL  ization.  plans  have 
SOCIETY  been     started  to 

combine  Town- 
shend  Literary  and  the  Agricultural 
Society  into  a  Townshend-Agricultural 
Society,  which  will  meet  and  hold  meet- 
ings after  the  fashion  of  the  present 
Townshend  Society.  Under  the  new 
management  it  is  proposed  to  make 
The  Agricultural  Student  the  official 
organ  of  the  new  organization. 

With  regard  to  the  consolidation  of 
the  two  societies  it  is  probable  that  a 
greater  unification  of  efforts  could  be 
secured,  however,  the  membership  of 
both  societies  is  composed  of  prac- 
tically the  same  persons.  To  secure  a 
large  membership  for  a  literary  society 
will  in  a  measure  destroy  its  efficiency, 
for  a  live  society  depends  upon  the  fre- 
quent appearance  of  all  members  upon 
the  program. 

The  plan  of  making  The  Agricultural 
Student  the  official  organ  of  the  pro- 
posed society  is,  howevc-r,  beyond  the 
conception  of  the  organization,  for  it 
cannot  train  staff  members  along  agri- 
cultural journalism ;  it  would,  however, 
fulfill  its  mission  by  offering  practical 
experience  in  public  speaking. 


The  best  interests  for  The  Student 
would  be  secured  when  a  board  of  con- 
trol, composed  of  the  editor  and  busi- 
ness manager  and  faculty  members 
were  appointed,  which  would  have  the 
power  of  grading  staff  members  upon 
the  basis  of  work  done  and  ability  dis- 
plaj'ed.  Agricultural  writing  is  in  itself 
an  activity  aside  from  any  other  in  the 
college ;  hence  the  imj)racticability  of 
even  believing  the  activity  could  be 
enhanced  by  a  literary  society  control. 

The  plan  does  not  intnnate  that  The 
Student  should  be  taken  over  by  a  de- 
partment in  the  University  and  man- 
aged similar  to  The  Daily  Lantern,  yet 
the  use  of  The  Student  as  a  laboratory 
medium  for  a  course  in  agricultural 
journalism  Avould  be  possible  at  all 
times. 

It  is  amusing  to  think  of  some  of  the 
propositions  brought  forth  regarding 
the  management  of  The  Student  by 
members  of  the  societies  who  never 
have  been  connected  intimately  with  the 
work  of  the  publication,  yet  at  the 
eleventh  hour  pose  as  editorial  experts. 
The  idea  of  training  along  journalistic 
lines  has  been  hooted  id  by  students, 
whose  own  writing  carries  with  it  about 
as  much  logic  as  would  be  found  in 
assuming  that  an  egg  should  have 
feathers. 

The  work  of  The  Student  is  not  the 
outgrowth  of  a  society  nor  should  it 
be  in  any  manner  accountable  to  an 
organization  which  may  change  its 
policies  each  semester.  On  the  other 
hand,  a  board  of  control  or  manager- 
ship composed  of  individuals  who  have 
the  idea  of  The  Student  at  heart  would 
relieve  the  proposed  society  from  elect- 
ing an  editor  and  business  manager 
each  year  whom  the  organization  has 
no  means  of  measuring  from  a  journal- 
istic standpoint. 
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WITH  THE 
y^LUMNI 
WHAT  THE 
BU5Y  GRADS 
ARE  DOING 


O.  M.  Kile,  '13,  formerly  editor  of 
publications  at  the  West  Virginia  Agri- 
cultural Experiment  Station  at  Mor- 
gantown,  is  now  in  charge  of  the  east- 
ern division  of  the  Soil  Improvement 
Committee,  with  headquarters  at  Balti- 
more, Maryland.  Mr.  Kile  was  editor 
of  The  Agricultural  Student  during  the 
year  1912-13. 

Charles  E.  Snyder,  '09,  is  now  editor 
of  the  Farmers'  Review,  which  is  pub- 
lished at  Chicago.  He  was  formerly  as- 
sistant editor  of  the  National  Stockman 
and  Farmer,  published  at  Pittsburg,  Pa. 

V.  A.  Place,  '12,  writes  ''That  for  two 
days,  Wednesday  and  Thursday,  Febru- 
ary 16  and  17,  900  farmers  and  their 
wives  met  three  times  each  day  at  Wa- 
bash, Indiana,  in  a  farmers'  round-up, 
which  was  held  under  the  auspices  of 
the  Wabash  Commercial  Club.  Enter- 
tainment was  furnished  and  moving 
pictures  of  an  educational  nature  were 
shown.  Films  showing  the  farm  tractor 
demonstrations  at  Bloomington,  Illinois, 
construction  of  concrete  i^ilos  and  meth- 
ods of  treating  grain  for  smut  con- 
vinced even  the  most  skeptical  about 
the  benefits  that  may  be  derived  from 
the  use  of  modern  methods.  In  all  the 
meetings  it  was  emphasized  that  meth- 
ods make  more  difference  than  price 
when  it  comes  to  making  profits. ' ' 

Mr.  Place  is  the  Wabash  county  agent 


and  through  his  efforts  the  farmers  are 
obtaining  many  benefits.  It  was  through 
several  weeks  of  careful  preparation  on 
his  part  that  the  big  ''round-up"  was 
made  possible. 

Robert  R,  Barker,  '16,  is  employed  as 
soil  chemist  in  the  department  of  agron- 
omy at  the  Ohio  Agricultural  Experi- 
ment Station  at  Wooster.  He  com- 
pleted his  work  the  first  semester  and 
will  return  at  commencement  time  to 
receive  his  degree. 

Professor  and  Mrs.  Frederick  W.  Ives 
announce  the  birth  of  a  son,  John  War- 
ren, on  February  20.  Mr.  Ives  is  a  pro- 
fessor in  the  department  of  agricultural 
engineering.  Mrs.  Ives  was  graduated 
in  1915  from  the  home  economics  de- 
partment. 

L.  L.  Heller,  '12,  is  with  the  bureau  of 
animal  husbandry.  United  States  De- 
partment of  Agriculture,  Washington, 
D.  C.  He  is  working  on  sheep  and  goats. 

Charles  M.  Fritz,  '12,  is  working  in 
the  department  of  animal  nutrition  at 
the  Ohio  Agricultural  Experiment  Sta- 
tion, Wooster. 

C.  C.  Engle,  '12,  is  doing  work  in  soils 
at  the  University  of  Cornell  at  Ithaca, 
New  York. 

Thaddeus  H.  Parks,  '09,  has  been  se- 
lected as  entomologist  for  the  extension 
department  of  the  Kansas  State  College 
of  Agriculture.  He  was  formerly  con- 
nected with  the  bureau  of  entomology 
in  the  United  States  Department  of  Ag- 
riculture, but  later  held  a  position  in 
the  Idaho  Experiment  Station. 

Glen  L.  Smith,  '15,  and  Miss  Melba 
Hegler  of  Good  Hope,  Ohio,  were  mar- 
ried on  February  6  at  Newport,  Ky. 
After  spending  their  honeymoon  with 
relatives  in  Cincinnati,  London  and  Co- 
lumbus, they  will  live  on  a  farm  near 
Austin,  Ohio. 

Kenneth  C.  Marsh,  short  course  '15, 
is  located  on  a  dairy  farm  at  Mantua, 
Ohio. 
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I.  W.  Beerbower,  '15,  is  farming  at 
Hicksville,  Ohio. 

Guy  Kesler,  '15,  has  accepted  a  posi- 
tion as  a  landscape  architect  in  Toledo. 

Bernard  R.  Higley,  '15,  is  farming 
near  Middleport,  Ohio. 

Lyman  M.  Silver  is  farming  at 
Waynesville,  Ohio. 

Edward  H.  Root,  ex- '16,  and  Miss 
Lola  Wagoner  were  married  on  Febru- 
ary 12  at  Stony  Ridge,  Ohio.  They  will 
reside  on  a  farm  near  LeMoyne,  Ohio. 

'William  S.  Davis,  '15,  is  connected 
with  the  agricultural  department  of  the 
Chamber  of  Commerce  at  Cincinnati. 

Francis  L.  Allen,  '06,  is  a  farmer  at 
Van  Wert,  Ohio. 

Frank  D.  Heckathorn,  '07,  is  nursery 
and  orchard  inspector  for  Ohio,  with 
headquarters  at  Painesville. 

William  A.  Martin,  '05,  is  farming  at 
Kenton,  Ohio. 

Burton  L.  West,  '06,  is  advertising 
manager  for  the  Cussins  &  Feam  Whole- 
sale Hardware  Company,  in  Columbus. 

John  0.  Williams,  '08,  is  now  in  the 
department  of  animal  husbandry  at 
Clemson  College,  South  Carolina.  Since 
his  graduation  he  has  been  scientific  as- 
sistant in  animal  husbandry,  U.  S.  De- 
partment of  Agriculture,  Washington, 
D.  C,  and  expert  in  charge  of  the  Colo- 
rado Breeding  Station  at  Fort  Collins. 

George  T.  Snyder,  '06,  is  a  livestock 
farmer  at  Monroeville,  Ohio.  He  is  mak- 
ing sheep  raising  a  specialty. 

Emerson  S.  Boston,  '05,  is  farming  at 
Logan,  Hocking  County,  Ohio. 

William  L.  Slate,  '09,  is  now  profes- 
sor of  agronomy  in  the  Connecticut  Ag- 
ricultural College  and  agronomist  at 
Storrs  Experiment  Stations,  Storrs, 
Conn.  Since  graduation,  Mr.  Slate  has 
been  an  instructor  in  the  agronomy  de- 
partments of  the  Universities  of  New 
Hampshire  and  Maine. 

James  V.  Hyatt,  '05,  is  farming  at 
Norwich,  Kansas. 


Harvey  W.  Smith,  ex  09,  is  with  the 
Maxwell  Auto  Company  in  Columbus. 

Charles  E.  Johnson,  ex- '09,  is  a  live- 
stock farmer  at  Flushin^^,  Ohio. 

Leo  B.  Ransom,  ex- '09,  is  farming  at 
Champaign,  Illinois. 
Herbert  R.  Watts,  '10,  is  assistant  ento- 
mologist at  the  Tennessee  Agricultural 
Experiment  Station  at  Knoxville. 

Ralph  W.  Munger,  '07,  is  farming  at 
Xenia,  Ohio. 

Frank  N.  Fagin,  '10,  is  in  the  horti- 
cultural department  at  the  Pennsyl- 
vania State  College,  State  College, 
Pennsylvania. 

Karl  J.  Hopp,  '14,  is  teaching  agricul- 
ture in  the  township  high  school  at  Hut- 
sonville.  111.  On  June  1  he  was  married 
to  Ethel  Deming  of  Newark,  Ohio,  a 
graduate  of  Denison  University. 

William  S.  Bauchmiller,  '14,  is  at  the 
head  of  the  agricultural  extension  de- 
partment of  the  schools  of  Preston, 
Minn.  Mr.  Bauchmiller  started  the  de- 
partment last  year  and  this  year  he 
was  placed  in  charge  of  it. 

Ralph  Q.  Smith,  '14,  lias  accepted  a 
position  on  the  teaching  force  of  the 
New  York  State  College  of  Agriculture 
at  Alfred,  N.  Y. 

Benamin  Repp,  '14,  has  charge  of  the 
work  in  agriculture  and  manual  train- 
ing in  the  high  school  at  Sylvania,  Ohio. 
In  addition  to  his  regular  duties  he  has 
been  assisting  the  district  superintend- 
ent in  holding  community  meetings  at 
various  places  throughout  one  of  the 
districts  of  Lucas  County.  His  part  is 
to  take  up  some  phase  of  agriculture 
and  discuss  it. 

Don  C.  Mote,  '12,  entomologist  for 
the  department  of  animal  husbandry  at 
the  Ohio  Experiment  Station  at  Woos- 
ter,  is  on  leave  of  absence  so  that  he 
can  work  on  his  doctor's  degree  at  Ohio 
State  University.  He  is  specializing  "in 
animal  parasites.  He  received  his  Mas- 
ter's degree  in  1915. 
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RAY  FIFE,  '17. 

,  An  added  impetus  will  be  given  to 
the  boys'  and  girls'  club  work  of  the 
state  by  the  appointment  of  W.  H.  Pal- 
mer of  Ohio  State  University  as  state 
leader.  Mr.  Palmer  ha«  been  in  close 
touch  with  the  club  work  of  the  state, 
having  been  in  immediate  charge  of  the 
stock  judging  contests,  which  were  a 
prominent  feature  of  many  county  fairs 
in  1915.  The  scope  of  the  club  work 
will  be  extended  to  include  many  other 
forms  of  club  work  for  boys  and  home- 
making  contests  for  girls.  It  will  be 
the  aim  of  the  state  leader  to  cooperate 
heartily  with  the  county  and  district 
superintendents  and  the  teachers  of  ag- 
riculture and  home  economics.  No  bet- 
ter laboratory  can  be  found  for  classes 
in  agriculture  and  home  (-conomics  than 
in  carefully  planned  and  carefully 
supervised  boys'  and  girls'  club  work. 
Many  county  and  district  superintend- 
ents will  give  school  credit  for  the  work. 
Circulars  explaining  the  various  clubs 
can  be  secured  by  addressing  State 
Leader  Boys'  and  Girls'  Clubs,  Ohio 
State  University,  Columbus,  Ohio. 


TO  make  high  school  agriculture  a 
vital  element  in  the  activities  of 
the  rural  community  is  a  problem  that 
superintendents  and  teachers  can  no 
longer  ignore.    Teaching  this  subject 


merely  as  a  cultural  study  by  the  com- 
mon categorical  question  and  answer 
method  foredooms  inspirational  results 
and  limits  its  influence  to  the  atmos- 
phere of  the  classroom.  To  be  effective 
this  study  must  correlatv^.  directly  with 
the  work  of  the  farm.  Recitations  must 
be  largely  based  upon  discussions  of 
farm  problems.  There  is  no  good  rea- 
son why  high  school  agriculture  should 
not  be  a  constructive  force  pointing  out 
new  and  better  ways  of  doing  things 
on  the  farm.  When  it  does  this  then 
teachers  of  this  subject  can  claim  the 
respectful  attention  of  farmers.  But  so 
long  as  they  are  in  the  Dark  Ages  in 
agricultural  instruction,  with  so  many 
pages  of  text  book  work  per  day,  with 
so  much  mechanical  routine  and  so 
many  minutes  of  recitation,  etc.,  teach- 
ers deserve  the  shameful  indifference 
with  which  the  work  is  accepted. 

This  is  dealing  with  generalities.  To 
make  agriculture  useful  to  the  com- 
munity requires  detailed  work  and 
thought.  An  experience  that  tended  to 
motivate  the  subect  of  high  school  agri- 
culture and  make  it  a  useful  economic 
factor  in  the  community  was  carried 
out  by  the  Union  Township  high  school, 
Hancock  County,  Ohio,  last  year. 

The  agriculture  class  of  the  high 
school  purchased  a  Holden  corn  tester. 
No.  2,  with  a  capacity  for  testing  four 
hundred  ears  of  corn  at  one  time.  By 
public  auuoncements  and  signs  farmers 
were  invited  to  bring  in  their  seed  corn 
for  germination  tests.  To  cover  ex- 
penses and  pay  for  the  tester,  a  charge 
of  $1.00  was  made  for  testing  four  hun- 
dred ears.  As  was  expected,  some  men 
were  skeptical  about  the  merits  of  the 
tester,  some  were  indifferent,  some  said 
they  could  tell  a  good  seed  ear  without 
testing,  while  others  were  glad  of  the 
opportunity  to  eliminate  bad  seed  ears. 

In  making  the  tests,  the  class  divided 
all  ears  tested  into  three  groups,  name- 
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ly :  First  class  ears,  or  those  from  wkicli 
all  kernels  tested  produced  strong,  vig- 
orous sprouts;  second  class,  or  those  in 
which  there  would  be  one  or' po^^ssibly 
two  weak  sprouts,  all  other  sprouts  be- 
ing vigorous;  third  class,  or  all  those 
below  the  minimum  requirements  for 
the  second.  Third  class  ears  were  dis- 
carded, being  unfit  for  seed. 

A  record  was  kept  of  each  test  and, 
so  far  as  possible,  reports  were  obtained 
from  farmers  as  to  whether  the  tests 
paid.  If,  in  their  judgment,  they  did, 
it  was  believed  that  this  activity  must 
be  of  some  economic  importance  to  the 
community,  as  well  as  educational  to 
the  boys  making  the  tes:s. 

A  few  of  the  reports  received  may 
be  of  interest.  Mr.  A  tested  400  ears ; 
among  these  349  were  first  class,  40  sec- 
ond class  and  11  third  class.  Mr.  A's 
corn  was  small  and  well  matured,  con- 
sequently it  tested  especially  high.  He 
reported  nearly  a  perfect  stand  of  corn. 
Mr.  B  tested  400  ears.  He  had  198  fij-st 
class  ears,  69  second  class  and  139  third 
class.  This  corn  was  large  and  not  well 
matured,  hence  he  had  a  large  percent- 
age that  was  unfit  for  seed.  Xine  acres 
were  planted  with  the  first  class  seed, 
Mr.  B  reported,  which  required  only  a 
handful  of  corn  to  replant  where  the 
stalks  were  missing.  Mr.  B  planted 
twenty-five  acres  with  untested  seed.  In 
this  field  there  was  a  very  poor  stand. 
These  reports  are  typical  of  all  received. 

Some  interesting  germination  tests 


can  be  made  with  the  tester.  Recently 
the  boys  were  requested  to  pick  out  one 
ear  of  corn  with  good  seed  characteris- 
tics and  one  with  poor  seed  characteris- 
tics. The  tests  made  show  that  there 
may  be  boarders  in  our  corn  cribs  as 
well  as  in  our  barns.  The  following  is 
the  result  of  one  test :  360  kernels  were 
tested  from  a  good  ear;  252  were  first 
class.  53  medium  and  55  v\-orthless.  240 
kernels  were  tested  from  the  poor  ear; 
28  were  first  class,  122  medium  and  90 
worthless. 

Among  other  school  activities  in  agri- 
culture that  can  be  made  as  dynamic 
and  vital  to  the  community  as  germina- 
tion work,  are  farm  management,  feeds 
and  feeding  and  soil  studies.  These  are 
constructive,  cultural  and  each  involve 
living  issues  of  rural  life. 

Is  there  any  reason  why  farm  boys 
should  not  work  out  feeding  rations  for 
farm  animals  and  actually  test  the  effi- 
ciency of  their  standards  Why  should 
not  exhibits  of  feeding  standards  and 
soil  tests  be  made  by  agricultural 
classes  at  farmers'  institutes  and 
grange  meetings  ?  This  is  the  kind  of 
work  that  is  needed. 

The  subect  of  agriculture  will  be  vi- 
talized. The  school  and  the  community 
will  have  found  the  common  basis  for 
that  kind  of  cooperation  that  is  mutu- 
ally helpful,  and  boys  and  girls  will 
learn  the  fundamental  lesson  of  citizen- 
ship— social  service. — M.  B.  May,  Mt. 
Cory,  Ohio. 
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GRANGE. 

By  conferring  the  third  and  fourth 
degrees  on  a  class  of  283  candidates,  the 
largest  number  ever  initiated  at  one 
time  by  any  grange  in  the  United 
States,  the  University  G-range  broke  all 
previous  records  by  103,  the  largest  pre- 
vious record  being  180.  This  gives  to 
Ohio  two  national  records  within  two 
months,  as  in  J anuary  the  State  Grange 
made  a  net  gain  of  over  9000,  the  great- 
est of  any  state  in  the  Union. 

The  degree  work  was  given  by  Madi- 
son Grange  of  Canal  Winchester,  in  a 
perfect  and  impressive  manner  in  the 
gymnasium.  The  work  was  witnessed 
by  the  officers  of  the  State  Grange,  the 
secretary  of  the  National  Grange  and 
hundreds  of  patrons  from  all  parts  of 
the  state. 

At  a  banquet  which  followed  ad- 
dresses were  made  by  Master  of  the 
State  Grange  L.  J.  Taber,  Dean  Alfred 
Vivian  of  the  Agricultural  College,  T. 
D.  Phillips,  Master  of  University 
Grange,  and  Eenick  W.  Dunlap,  Secre- 
tary of  the  State  Board  o£  Agriculture. 

State  Master  Taber  of  Barnesville 
said:  "Achievement  is  not  accidental. 
Successful  efforts  are  the  result  of  suc- 
cessful planning,  painstaking  work, 
plus  some  inspiration  and  much  perspi- 
ration. Work  is  the  genius  of  success. 
The  record  of  this  grange  is  unique,  as 
it  was  one  of  the  first  to  be  organized 
in  an  agricultural  college.  It  started 
under  auspicious  circumstances,  the 
leadership  of  former  Dean  Homer  C. 
Price.  Your  first  officers  were  installed 
and  instructed  by  Governor  Batchelder 
of  New  Hampshire,  the  Master  of  the 
National  Grange.  While  never  as  large 
as  it  should  have  been,  this  grange  has 
exerted  its  influence  on  the  agriculture 
of  the  state.  You  now  become  not  only 
the  strongest  grange  in  any  agricultural 


NOTES 

college  in  the  nation,  not  only  the 
strongest  fraternity  on  tnis  campus,  not 
only  the  strongest  numerically  of  any 
grange  in  Ohio,  but  you  have  broken 
all  previous  records  for  the  largest  class 
ever  initiated  into  a  working  grange." 

 H|H  

The  report  of  the  stat3  highway  com- 
missioner for  1915  shows  that  the  de- 
partment supervised  during  the  year 
the  construction  of  843  miles  of  roads 
at  a  total  cost  of  $10,514,797.67,  226 
miles  being  brick,  159  miles  concrete, 
448  miles  macadam  and  10  miles  simply 
grading.  During  the  year  the  depart- 
ment also  repaired  905  miles  at  a  cost 
of  $804,753.22.  This  makes  the  cost  of 
road  repair  $889  per  mile.  This  repair 
work  includes  a  number  of  stretches  of 
road  that  were  so  nearly  worn  out  that 
the  cost  was  practically  as  much  as  re- 
construction. The  cost  on  the  roads 
that  might  be  fairly  called  repair  and 
maintenance  was  $254  per  mile. 


Dexter  N.  Lutz,  senior  agriculture, 
left  on  February  9  for  Fiske  University, 
Nashville,  Tennessee,  where  he  became 
head  of  the  department  of  botany.  Mr. 
Lutz  expects  to  return  to  Ohio  State 
next  June,  if  satisfactory  arrangements 
can  be  made  while  at  Fiske  University, 
otherwise  he  will  complete  his  course 
in  the  summer  session  this  year.  He 
was  a  member  of  the  editorial  staff  of 
The  Agricultural  Student. 


To  determine  the  effect  of  various 
grasses  on  succeeding  crops,  H.  Wayne 
Palmer,  graduate  student  in  soil  chemis- 
try and  field  crops,  is  conducting  a 
series  of  tests  with  17  species  of  grasses 
on  102  plots  in  the  horticultural  green- 
house. So  far  as  has  been  ascertained 
these  are  the  first  experiments  to  be 
conducted  along  this  line. 
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This  Is  to  Remind  You  That  Your  Buying  of  Spring  and  Summer  Clothing 
Ought  to  Be  Attended  to  Immediately. 

DONT  FORGET 

that  our  assortment  of  Fabrics  for  men  and  young  men  are  the  best  that 
the  highest  class  mihs  can  create,  and  that  when  you  wear  a  Bradley 
Suit  it's  a  real,  honest  Suit  of  Clothes. 

AND  REMEMBER 

that  our  styles  are  up  to  the  hour  in  every  respect ;  our  methods  and  our 
display  of  patterns  are  so  that  every  taste  under  the  sun  can  be  satisfied. 
Make  it  a  point  to  come  in. 

"^n-itffmnt"  Satlnrg 

C.  H.  BRADLEY,  Prop. 
1541-1543  NORTH  HIGH  STREET 


Ask  Winkler? 


Anything  About  Life  Insurance 


F.  N,  Winkler,  Special  Agent  Union  Central  Life  Ins.  Co. 

409  WYANDOTTE  BUILDING 


Please  mention  THE  AGKICTJLTDKAL  STUDENT  when  writing  advertisers. 
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HIGH  ST.  AND  EUCLID  AVE.    5  Minutes'  Walk  from  O.  S.  U. 

WEEKLY  RECEPTION 
THURSDAY  EVENINGS 

BEGINNERS'  CLASS 

Will  Organize  Beginners'  Glass 
Monday  Evening,  Mar.  20 

Tuition:  Gentlemen,  per  term  of  10  lessons,  $5.00; 
Ladies'  per  term  of  10  lessons,  $4.00.  Tuition  can  be  paid 
$1.00  per  week  until  paid. 

PROF.  H.  J.  GUERR         Business  and  Residence  Phones:  Auto  16985;  Bell,  N.  1759. 

PRIVATE  LESSONS  CAN  BE  HAD  ANY  HOUR,  AFTERNOON  OR  EVENING. 

Private  Lessons   $1.00 

Per  Term  of  Six  Lessons   5.00 

We  guarantee  to  teach  you  to  dance  in  one  terms  of  Private  or  Class  Lessons. 

Academy  can  be  secured  for  Private  Parties,  Fraternity  Hops,  Card  Parties,  Etc. 
No  extra  charge  for  card  tables. 


 ^IKII^   


COLVMBVS,  OHIO. 
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HOLSTEIN-FRIESIAN  BREEDERS 

We  can  furnish  up-to-date  printed  or  typewritten  pedigrees  of  your 
animals,  also  sale  catalogs  and  all  printing  for  your  particular  line. 

Write  us  for  prices  and  samples. 

THE  INDIANOLA  PRINTING  CO. 

1616  N.  HIGH  ST.,  COLUMBUS,  OHIO. 


E.  S.  ALSB AUGH  ^^""^^^^ 

FRATERNITY  &  CLASS  PINS. 

Manufacturing  Jeweler  lodge  emblems 

TWENTY-TWO    EAST    GAY    STREET  Autrmatic  Phone  8017 

Live  Stock  Breeders: 

Advertising  space  in  special  May  "Live  Stock"  issue  will  bring  results 


jlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll  ■■■■■■■■■mill  ■IIIIIIIIM  llllllllllllllllllllillUIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIlJ 

The  Grand  Prize,  highest  honor  Panama-Pacific 
Exposition  awarded  to  the 


UNDERWOOD 

The  Machine  You  Will  Eventually  Buy  | 
UNDERWOOD  TYPEWRITER  COMPANY 

\  14  EAST  LONG  ST.,  COLUMBUS,  OHIO  [ 

QllllllKllllllllilllllllllllllllllllllllllllllllllllllllllll  ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■•■■•■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■•■■■•■■•■■■■■■■■■■■■■IIIIIIIIIIIIIIlQl 
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Goodman  Brothers  | 

JEWELERS  j 

No  96  North  High  St  | 




Wagner  &  Co.  ^ 


spring  arrivals  in  Snappy  Shoes  for 
the  student. 

Complete  line  of  Tennis  Shoes 
HIGH  AND  LANE  and  Furnishings. 

The  "Ohio  Field"  Barber  Shop 

;  GEO.  ACKERMAN,  Prop, 

Pocket  Billiards,  Electric  Massage,  Laundry,  Cigars,  Cigarettes,  Candy,  News 

1994  N.  HIGH  ST.,  Cor.  18th  Ave. 


OUR  SPECIAL 


53  HighStTailors  ^25 


For  Young  Men 


t  Citizens  3796;  Bell,  Main  1590  166  North  High  Street  ^ 

♦♦♦♦♦t»»»»»t»»»»»»»»»»»t»»»»»»»t»»»f»»»t»»»»»t» ♦♦♦♦♦♦♦♦♦♦♦♦♦ 


TT       \T\TT/^  I/^-'O  place  around 

JLjly  li  A       /V  i3  campus  where  you 

^^^^^^^^^^^^^^w^  ^an  get  good  things  to 

...CONFECTIONERY...  eat  Ld  drink. 

J.S.CLARK^.^es 

i436-3r  N.  HIGH  ST.  and  Pies 
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EMERSON  ACADEMY  OF  DANCING 

HIGH  AND  WARREN  STREETS. 
Advanced  Class — Monday  and  Wednesday  evenings. 

Beginners — Every  Tuesday  evening.    (Special  rate  to  college  and  high-school  stu- 
dents.) 

Matinee  Dancing — Thursday  afternoons,  beginners  2  till  3  o'clock;   privilege  of 

remaining  from  3  ill  5  for  advanced  class. 
Assembly  Night  every  Thursday  and  Saturday. 
Friday,  College  and  High  School  Night. 

Cordial  invitation  extended  to  college  and  high  school  students.    Information  call 

MARGARET  A.  NADDY 

Residence,  Citizens  11958;  Bell,  North  4164;  Academy,  North  5902. 
Private  lessons  by  appointment.  Tuition  may  be  made  in  payments. 


]□[ 


If  You  Have  Your  Photo  Made 


By  the  Old  Reliable 


COLUMBUS.O. 

It  will  please  you  best. 

We  excel  in  large  Fraternity,  Society  and  all  styles  of  groups. 
SPECIAL  STUDENT  RATES 


I 


"gJLL  "  '^^^  Student  s  Barber 

THE  BARBER  ^^^'^^^^^^^'^^^^^^s- 


Vet.  '18 


OHIO  UNION 


UNIFORM 
REMODELING 

Second -Hand  Uniforms  for  Sale 

"Japs,  Service  Stripes  and  Pants  Stripes  Made 
While  You  Wait. 

DRY  CLEANING  AND  PRESSING.  .  .$1.00 
PRESSING    25c 


SAM  ROSEN,  1574  N.  High 


BLACKWOOD,  GREEN  &  CO. 


Hardware 

Furnaces,  Stoves  and  Kitchen 
Furnishing  Goods 
Slate  and  Metal  Roofing 

AUTO  REPAIRING 

624  N.  HIGH  ST.,  COLUMBUS,  O. 
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ORR-KIEFER 


COLVMBVS, 


199-201  SOUTH  HIGH  STREET 

Artistic  Photography 


''Just  a  little  better  than  the  hesV 
SPECIAL  RATES  TO  STUDENTS 

We  Frame  Pictures  of  all  kinds  —  RIGHT 


- — * 


MARZETTI 

Restaurant  I 

1548  NORTH  HIGH  ST.  1 


We  Bake  Our  Own  Pies 


STRICTLY  HOME  COOKING. 


YOU'RE  WELCOME  AT 

BROSMER'S 

TWO  STORES 

1591  N.  HIGH  ST.,  0pp.  E.  Eleventh  Ave. 

Bell  N.  1746,  Citz.  3596. 
1735  N.  FOURTH  ST.,  Cor.  Fourteenth  Ave. 

Bell,  North  3932. 

Phone  Orders  Given  Prompt  Attention.  We 
aim  to  please. 

Home-made  Baking,  Ice  Cream  and  Ices  and 
Fine  Candies. 


Maddox  &  Kilgore  tI^^'^' 


HIGH  AND  ELEVENTH 


mgs 

for  College  Men 


NO  BETTER  CLOTHES  THAN 

MENDEL'S 


AT  ANY  PRICE- 


SUITS  MADE  AND  GUARANTEED 
TO  FIT,  FROM  $18  to  $40. 

MENDEL,  The  Tailor 

545  NORTH  HIGH  STREET 
Few  Doors  South  of  Goodale  St. 

Please  mention  THE  AGRICULTURAL 


MEET  ME  AT  THE 


Varsity  Barber  Shop 

Cigar  Stand  and  Pool  Room 

The  Students'  Rallying  Place 

1585  NORTH  HIGH  ST.,  Opp  E.  11th  Ave. 
Phone,  North  59. 

3TUDENT  when  writing  advertf/sers. 
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PROF.  J.  A.  MO  YLES' 
DANCE  SCHEDULE 

PREMIER  ACADEMY 

Over  Keith's  Theater 
Citizens  5439— Bell,  Main  3125 

Begniners'  classes  every  ^Monday  and  Friday 
evening. 

Tuition :  Gentlemen,  per  term  of  ten  lessons, 
S5  ;  ladies,  $4,  Avhich  can  be  paid  $1  per  week 
until  paid. 

Private  lessons  by  appointment  any  day  or 
evening  ;  private  tuition,  $1  per  lesson,  six  for  $5. 

Assembly  dance  (open  night)  at  the  Premier 
Academy,  Keith  Theater  Building,  every  Tuesday 
night. 

Assembly  dance  (open  night)  at  the  K.  of  C. 
Hall,  State  and  Sixth  Streets,  every  Saturday 
night. 


ATES 


17  East  Gay  Street 


Spring  Shoes 

New  models  just  in  from 
the  East. 

Every  representative  style. 

$3.50  to  $6 


5Q   A  MOxNTH  Buys  a  VISIBLE  WRITIN^ 

L.  C.  SMITH 

Perfect  machines  only  of 
standard  size  with  key- 
board of  standard  uni- 
-|  versa!  arrangement — has 
Backspacer,  Tabulator, 
two  color  ribbon,  ball 
Bearing  construction — 
every  operating  conveni- 
ence. Five  days'  free 
trial.  Fully  guaranteed. 
Catalog  and  special  price  FREE. 

H.  A.  SMITH 

548—231  N.  Fifth  Ave.  CHICAGO,  ILL. 


Protect  Yourself  and  Those 
Who  Help  You  Thru  College 

The  Lincoln 
National  Life 
Insurance  Co. 

C.  E.  WAY,  304  HARTMAN  BUILDING 
H.  W.  ZUERCHER,  139  W.  11th  AVE. 
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Prof.  W.  J.  Rader's 
New  Year  Dancing  Calendar 

NEIL  AVE.  ACADEMY 
^\  647  Neil  Ave.    Phones:    Citz.  4431;  Bell,  Main  6189. 


Beginners'  Classes:    Wednesday  evening,  March  22. 

Private  Lessons  afternoon  and  evening.   Juvenile  Class 

Saturday  afternoon. 

Tuition:  Gentlemen,  per  term  of  10  lessons,  $5;  La- 
dies, $4;  private  lessons,  $1 ;  six  for  $5.  Tuition  can  be  paid 
$1  per  v^eek  until  paid. 

Advance  Class  Monday  evening. 

Assembly  Night  Thursday  evening  (hall  plan). 

Assembly  Night  Saturday  evening  (front  Hall). 

Pavilion  open  Tuesday,  Friday  and  Saturday  (admis- 
sion free). 

OAK  STREET  ACADEMY. 
827  Oak  Street. 
Citizens  Phone  7105 


A  strictly  private  place  for  Sorority,  Fraternity  and  Club 
Dance  Correctly  Dances. 


GetOutYourWork 
on  a  Typewriter 

The  student  who  uses  a  typewriter  can  preserve  his  notes  in  read- 
able form — a  great  help  in  after  years.  As  students  of  the  Ohio  State 
University,  you  should  secure  an  L.  C.  Smith  &  Bros,  typewriter  now. 
After  graduation  you  will  need  this  machine  for  your  correspondence  and 
for  your  records.    Write  for  a  new  booklet,  ''A  Lesson  in  Operating." 

L.  C.  Smith  &  Bros.  Typewriter  Co. 

87  NORTH  THIRD  ST.,  COLUMBUS,  0. 


Please  mention  THE  AGRICULTURAL   STUDENT  when  writing  advertisers. 
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Cottonseed 
Meal 

DIXIE  BRAND 

(Standard) 
Tagged  38.62  to  43%  Protein. 

BULL  BRAND 

(Selected) 
Tagged  41  to  43%  Protein. 

FORFAT  BRAND 

(Average) 
Tagged  38.62  to  41%  Protein. 

Humphreys  Godwin  Co. 

Memphis,  Tenn. 


Shropshire  Sheep 

Bred  by 

W.  F.  Palmer  &  Son 

PATASKALA,  OHIO. 

We  have  some  extra  good  home  bred 
yearling  rams  and  ewes  bred  to  Im- 
ported Tanner  or  Butter  rams  which  we 
will  offer  at  reasonable  prices  for  fall 
delivery.  Come  and  look  over  our  flock, 
on  Newark  Traction  line,  near  Wagram 
Stop. 


'^Quality  in  Feed  Is  Economy  in  Feeding^' 


i 

§  24%PR0TEIN  7%FAT 
^}.,        97.  FIBER 

I 


I  J-,        97.  FIBER  1 
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UNION  GRAINS  is  nothing  but  a  scientific 
mixture  of  pure  feeds.  It  has  the  strength, 
bulk,  variety  and  palatability  necessary  to  pro- 
duce maximum  milk  flow  and  keep  the  cow 
healthy. 

UNION  GRAINS  is  used  on  herds  belonging 
to  the  U.  S.  Government — on  state  institu- 
tional farms  everywhere — by  the  largest  dairy 
establishments  in  Ohio. 


Write  for  sample,  prices  and  our  booklet  on  '^Economical  Feeding." 


THE  UBIKO  MILLING  CO. 

CINCINNATI,  OHIO. 
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Testing  12,000 
Holstein  Cows 


in  a 


Ye 


ar 


Breed  a  purebred  Holstein  bull  on  your  grade  herd.   If  you  are  not 

ready  to  buy  purebred  cows,  do  the  next  best  thing,  buy  a  registered 
Holstein-Friesian  bull.  He  will  double  the  earnings  of  your  herd  of  com- 
mon cows  and  prove  to  be  the  pioneer  for  purebreds  and  greater  profits. 
Let  us  tell  you  where  to  find  the  bull.  Prosperity  and  Holsteins  pair  well. 
Investigate  the  big  ^^Black-and-Whites." 

THE  HOLSTEIN-FRIESIAN  ASSOCIATION  OF  AMERICA 

F.  L.  Houg-hton,  Secretary.  Box  154,  Brattleboro,  Vt. 


1  Ton  Three  D  Grains 
Will  Produce  More  Milk 
Than  2  Tons  of  Bran 

Bran  averages  19%  protein  and  fat  com- 
bined. Eagle  Three  D  Grains  averages  46^^% 
protein  and  fat  combined — more  than  twice 
as  strong  as  Bran. 

Dr.  A.  J.  Koeble,  Batavia,  0.,  says:  ''Send 
another  ton  Corn  Three  D  Grains.  It  is  all 
you  claim  for  it  and  gives  more  returns 
than  twice  the  amount  of  Bran.  We  cut  out 
bran  and  added  this.  Our  19  cows  gained  10 
gallons  a  day,  and  at  less  cost. ' ' 

Cut  Your  Feed  Bill  In  Two 

by  feeding  Three  D  Grains.  Ask  your  dealer. 
If  he  does  not  keep  it  and  will  not  get  it 
for  you,  write  us  and  we  will  see  you  sup- 
plied. Do  not  accept  any  other  which  is 
claimed  to  be  ''just  as  good,"  but  insist  on 
getting  the  genuine  Three  D  Grains. 

THE  DEWEY  BROS.  CO. 

BOX  577,  BL,ANCHESTER,  OHIO. 

Please  mention  THE  AGRICULTURAL 


UNIVERSITY 
BRED  SWINE 

The  Ohio  State  University  main- 
tains a  herd  of  swine,  including 
Duroc  -  Jersey,  Berkshire  and 
Laige  Yorkshire  breeds.  We  se- 
lect and  'breed  with  special  care. 
We  sell  no  culls  for  breeders.  We 
offer  a  limited  number  of  selects 
during  the  year.  For  further  in- 
formation address 

DEPARTMENT  OF 
ANIMAL 
HUSBANDRY, 

Ohio  State  University, 
Columbus,  Ohio. 
Mention  this  Magazine. 

STUDENT  when  writing  advertisers. 
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MAPLECREST 

BREEDS  THE  BEST 

OUR  RECORDS  PROVE  IT 

Length  of  Record,  365  Days.  Lbs  of  Butter 

Name  of  Cow.  80  %  Fat. 

Banostine  Belle  De  Kol   1,322.92 

High-Lawn  Hartog  De  Kol   1,247.92 

Maplecrest  Pontiac  Flora  Hartog   1,232.63 

Maplecrest  Pontiac  Spotted  Annie   1,226.27 

Daisy  Grace  De  Kol   1,203.50 

Maple  Crest  Pontiac  Girl   1,109.41 

Spotted  Ann  Daughter   1,088.75 

Maplecrest  Pontiac  De  Kol  Lady   1,018.43 

All  of  these  great  cows  were  bred,  reared  and  developed  at  Maplecrest  Farm 

The  Maplecrest  Stock  Farm  Company 

Telephone  connection  between  Farms  and  Office 
Office  at  Kalamazoo,  Michigan.  Farms  at  East  Claridon,  O. 


Facts  for  Feeders 

Year  by  year  Hogs  are  the  most  profitable  crop  on  the  average 
farm.  Most  years  corn  is  the  cheapest  and  best  home-grown  feed. 
There  is  a  Bumper  Crop  of  corn  this  year,  much  of  it  is  soft.  Soft  corn 
makes  poor  pork  and  Expensive  Gains,  but  Soft  Corn  and 

Swiff  s  Digester  Tankage 

(60  per  cent  Protein) 

Will  make  Big  Money  for  careful  feeders.  If  you  want  impartial  testi- 
mony, asks  Prof.  Plumb,  then  write  us  for  Free  Sample  and  Prices. 

ADDRESS 

Swift  &  Company 

CHICAGO 
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LIKE  THE  "ROCK  OF  GIBRALTAR" 

— ''without  a  crack  anywhere  and  keeping  the  ensilage  perfectly, 
right  up  to  the  edge  all  around" — this  is  the  statement  of  Mr. 
W.  E.  Spann,  of  Shelbyville 's  famous  "Burr  Oak"  Farms,  while 
speaking  of  his 

Perfect  Reinforced  Cement  Silos 

storms,  wind  and  weather  cannot  destroy  "Perfect"  Silos. 
Made  of  everlasting  cement  blocks,  reinforced  with  wire  and  steel 
rods.  Absolutely  fireproof.  Guaranteed  not  to  crack.  Write  for 
illustrated,  descriptive  booklet  giving  the  opinions  of  leading 
farmers  and  dairymen. 

REPRESENTATIVES  WANTED.     Write  for  terms  and  free  booklet. 

The  PERFECT  REINFORCED  CEMENT  SILO  &  CISTERN  CO. 

DELAWARE,  OHIO. 

General  Sales  Agents,  Hocking  Valley  Ensilage  Cfutters. 


THE  FEED  THAT  FATTENS 


High  Grade  Cottonseed  Meal 


Get  our  prices  before  you  buy 


The  WM.  A.  BURNETT  CO.,  2^^st?bi?s\%Ti^'i"'  Louisville,  Ky. 


Orchard  ^% 
Success'^ 

is  a  small  pamphlet  of  big  ideas  that  you 
should  send  for  at  once.  1 1  tells  how  thorough- 
ly, quickly  and  cheaply  you  can  rid  your  orchard 
of  all  scale,  larvae,  eggs  and  fungi.  It  describes 
"scalecide  the  one  great  dormant  spray,"  which 
mixed  i  to  15,  is  guaranteed  to  kill  every  scale  it 
reaches.  One  barrel  equals  three  barrels  of  lime 
sulphur  and  there  is  no  spray  more  simple,  safe 
or  effective. 

Our  Free  Service  Deparment 

Is  for  your  special  benefit.  Question  us  about  any 
orchard  and  garden  sprays  and  tools.  Our  lif ' 
time  experience  is  yours  for  the  asking. 
Write  TODAY. 
B.  G.  Pratt  Co.,  Dept. 
50  Church  St.  N.  Y. 


Made  from  APOLLO-KEYSTONE 
Copper  Steel  Galvanized  Sheets, 
the  most  durable,  rust-resisting 
sheets  manufactured. 
These  sheets  are  unequaled  for 
Silos,  Culverts,  Tanks,  Roofing, 
Siding  and  all  exposed  metal 
work.  Look  for  the  Keystone. 
Send  today  for  our  "Better  Buildings"  booklet. 

AMERICAN  SHE3T  &  TIN  PLATE  CO. 
General  Offices:  Frick  Bldg.,     Pittsburgh,  Pa. 


PITTSBURGH 
K&STollE 


Only 


New  Edition  (p^?i)  of 
Modern  Silage  Methods;V 


ENTIRELY  a  new  book— new 

chapters— tells  facts  about  every 
type  of  silo — home  made,  stave, 
brick. cement, tile, metal, pit, 
etc. Tells  best  for  your  needs 
,  —impartial  suggestions  for 
making  most  profits. 264  pages 
-10  page  index— Copyrighted 
Nov.l914,covers  41  silage  crops. 
Send  for  new  book;  it  beats  all 
irevious  editions.   Write  today. 
Mailed  for  10c.     Mention  this 

paper.  sHver  Mfg.  Co.,  Salem,  0. 
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Feed  Your  Crops  Available  Potash 

Insoluble  plant  foods  are  cheap  in  the  beginning  but  may  be  dear  in  the  end. 
We  feel  good  when  we  hear  that  the  soil  contains  enough  Potash  to  raise  5000 
crops,  but  we  feel  tired  when  we  discover  that  it  will  take  1000  years  or  so  to  make 
it  available.    We  will  be  converted  into  plant  food  ourselves  long  before  that. 

The  acids  derived  from  green  manure  may 
make  insoluble  phosphate  of  lime  more  avail- 
able. But  the  feldspathic  Potash  in  the  soil 
is  less  soluble  in  these  acids  than  in  the 
slightly  alkaline  waters  of  the  best  soils.  A 
little  soil  Potash  becomes  available  yearly,  but  not  enough  to  provide  for  profitable  crops. 

Crops  have  two  periods  of  Potash  hungrer.  One  just  after  germination  and  the  other 
when  starch  formation  is  most  rapid  — when  the  grain  is  filling.  Rational  fertilization 
requires  ample  available  Potash  at  these  periods  and  if  you  provide  it  you  will  find  that 
Potash  Pays.   Send  for  our  pamphlet  on  making  fertilizers. 

German  Kali  Works,  Inc.,  42  Broadway,  New  York 

Monadnock  Block,  Chicago,  liU  26  California  St.,  San  Francisco       Whitney  Bank  BIdg.,  New  Orleans,  La. 
Empire  BIdg.,  Atlanta,  Ga. 
■     — — ^^^^MB^^^— ranrn  iw 


POTASH 


Rats  and  Mice  Eat  the  Meat 

Out  of  Oats  and  Corn  and 

Horses  Get  the  Husk 

UNIVERSAL 
RAT  AND  MOUSE 
CAT CHE 


CAUGHT  51  RATS  ONE  WEEK 

Trap  resets  itself;  22  inches  high. 
Will  last  for  years.  Can't  get  out 
of  order.  Weighs  7  pounds.  Twelve 
rats  caught  one  day.  Cheese  is  used, 
doing  away  with  poisons.  This  trap 
does  its  work,  never  fails  and  is  al- 
ways ready  for  the  next  rat.  When 
rats  and  mice  pass  device  they  die. 
Rats  are  disease  carriers ;  also  cause 
fires.  These  Catchers  should  be  in 
every  school  building.  Rat  catcher 
sent  prepaid  on  receipt  of  $3.  Mouse 
catcher,  10  inches  high,  $1.  Money 
back  if  not  satisfied. 

H.  D.  SWARTS,  Inventor  and  Manu- 
facturer Universal  Rat  and 
Mouse  Traps, 
BOX  566,     -     -     SCRANTON,  PA. 


A  Remedy  for  All  Live  Stock 

A  standardized  coal-tar 
disinfectant,  lice-killer, 
animal  dip. 

Always  the  Same 
Destroys  disease  germs, 
fcures  skin  troubles.  Used' 
''and  endorsed  by 
'So  Agricultural  Colleges   

Our  guarantee  is  liberal  and  positive:  "If  Zenolemnfa  T 
not  all  we  say  it  is  or  what  YOU  think  it  onght  to  be, 
you  can  have  your  money  back." 

Use  Zenoleum:  Get  more  milk;  more  pork;  more  wool 
and  mutton;  more  eggs;  more  work  done;  more  profit. 
Prices,  postpaid:  8  oz.  25c; 
qt.  50c;  gal.  $1.50.    Ask  for 
our  1915  free  Live  Stock 
Insurance  Policy. 
Zenner  Disinfectant  Co., 
Lafayette  Ave. 
Detroit,  Mich. 

USE  ZENOLEDM  LICE  POW. 
JjEE  Fua  POULTEY 


POWER  WASHER 


WOMANS \ 
FRIEND  ^ 


A  REAL 
POWER  WASHER 

Round  rubber  rubs  the  clothes,  turns  them  over 
and  over  and  forces  the  hot,  soapy  water  through 
them.  "Washes  tub  full  perfectly  clean  In  5  minutes. 
No  wringers  to  shift.  Nothing  to  get  out  of  order. 
Special  low  price  to  introduce.  Catalogue  Free. 
BLUFFTON  MFC  Co.  BOX  67BLUFFT0N,  OHIO. 
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The  Publications  of  our  Service 
Bureau  and  other  departments  should 
be  on  the  desks  of  all  agricultural 
students.  These  publications  are 
helpful  and  they  are  free.  Study 
the  plant  food  problem  from  every 
angle.  Address 

The  American  Agricultural  Chemical  Co. 


Cleanliness  An  Investment 


Cleanliness  is  now  recognized  as  an  investment.  We  positively  know  that  the 
more  sanitary  the  creamery  or  cheese  factory,  the  easier  it  is  to  produce  products 
that  pay — that  increase  our  earning  power. 


for  reasons  that  are  known  beyond  the  boundaries  of  this  or  any 
In  every  pa«kag:e     other  dairy  nation,  has  done  much  to  make  factory  and  dairy 
cleanliness  all  that  it  should  be.    It  is  a  harmless,  non-soapy,  non- 
caustic  agent,  with,  peculiar  sweetening  and  purifying  properties.    It  cleans  clean, 
and  is  uniformly  reliable  and  dependable  in  cleaning  quality. 

All  the  leading  dairy  supply  houses  are  distributors  for  Wyandotte  Dairyman's 
Cleaner  and  Cleanser. 

Your  order  for  a  barrel  or  keg  will  receive  prompt  attention. 


The  J.  B.  Ford  Co.,  Sole  Mfrs.,  Wyandotte,  Mich. 


Publicity  Department,  Boston,  Mass. 


Indian  in  Circle 


This  Cleaner  has  been  awarded  the  highest  prize  wherever  exhibited. 


It  Cleans  Clean. 
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4  HP  Cushman  Weighs  Ordi)  190>k 

8HP  2  Cylinder  Only  320U>s 


1 


These  are  the  only  light-weight  farm  engines. 
High  speed  and  throttle  governor,  with  perfect  balance, 
give  smooth,  continuous  flow  of  power  and  uniform  speed 

instead  of  violent,  irregular  explosions  and  fast  and  slow 
speeds  of  old-style  engines.  This  explains  why  Cushman  engines 
are  so  light  in  weight,    yet  more   steady  -  running  and  more 
durable  than  engines  weighing  four  or  five  times  as  much. 

Only  All-Purpose  Farm  Engines 

Besides  doing  all  regular  jobs,  Cushman  Engines  may  be  used  for  so  many  jobs 
hea\^  engines  cannot  do.  4-H.  P.  is  original  binder  engine,  also  used  on  corn  binders  and 
potato  diggers.  8  H.  P.  used  on  hay  balers,  corn  pickers,  etc.  15  H.  P.  weighs  780 
lbs.;  20  H.  P.  only  1200  lbs.,  for  heavy  duty. 

Cushman  equipment  is  much  superior  to  that  of  ordinary 
farm  engines.    Friction  Clutch  Pulley  and  Schebler  Carburetor. 
20  H.  P.  has  gear-driven  high  tension  Magneto.    Cooled  by  forced 
water  circulating  system,  permitting  all-day  run.  Moving 
parts  enclosed  and  run  in  bath  of  oil.     Run  at  any  speed- 
speed  changed  while  running.     If  you  want  a  real  farm 
engine,  to  run  without  trouble 
and  do  all  your  work,  you  need 
the  Cushman.    Book  free. 


2-Cyl.  8  H,  P. 
With  Clutch 
Pulley 

Weight 
320 
lbs. 


Cushman  Eugines 
are  not  cheap, 
but  they  are 
cheap  In  the 
long  run. 


CUSHMAN  MOTOR  WORKS 

926  No.  21st  Street,  Lincoln,  Neb. 
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WHY  CO-OPERATION  PAYS  MOST 
MONEY  FOR  CREAM 

Because  We  Pay  the  Freight  and  Give  the  "Tenths" 

See  the  value  of  the  "Tenths"  to  William  J.  Ayers,  Morrow,  O.,  who  shipped  us 
during  November,  1915,  as  follows  : 


With  the  "Tenths"  Counted. 


Same  Without  "Tenths' 


Cream 

Test 

Fat 

Cream 

Test 

November    1 . . 

.  39.5 

24.2 

9.55 

November  1.. 

.  39 

24 

"         5. . 

.  37.4 

24.2 

9.05 

5.. 

.  37 

24 

10.. 

.  35.8 

23.0 

8.23 

10.. 

.  35 

23 

15.. 

.  39.9 

22.6 

9.01 

15.. 

.  39 

22 

20.. 

.  40.7 

26.5 

10.78 

20.. 

.  40 

26 

26.. 

.  39.6 

22.8 

9.02 

26.. 

.  39 

22 

55.64 

Counted. 

Fat 
9.36 
8.88 
8.05 
8.58 
10.40 
8.58 


.53. 


53.85 
We  paid 


Mr.  Ayers'  "Tenths"  gained  him  1.79  pounds  of  fat,  worth 
"Freight"  back  to  him  on  6  cans  at  15c.  equal  to  $0.90. 

We  sent  him  a  check  for  $17.53.  $17.53  divided  by  53.85  equals  32.5c.  At  Elgin 
average  price,  his  "Tenths"  and  "Freight"  paid  him  32.5  minus  29.9c,  equals  2,6 
cents  above  Elgin.      SHIP  US  YOUR  CREAM. 

The  West  Jefferson  Creamery  Company 

coLuz^mrs,  omo— zA^fEsviiiiiE,  omo. 
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Heavy  Mail  at  Hickory,  N.  C. 


International 
Harvester 
Cream 
Separators 
Lily — Primrose 


DO  you  realize  the  great  interest  there  is  in 
modern,  profit-building  dairy  methods  just 
now?  At  a  big  Farmers'  Union  Meeting,  comprising 
18  counties  in  North  Carolina,  20  of  our  booklets, 
* 'Facts  and  Figures  on  Dairying,"  were  passed  through  the 
crowd  from  man  to  man.  Those  desiring  copies  were  asked  to 
write  to  the  Catawba  Creamery,  Hickory,  North  CaroHna. 
In  25  days,  462  requests  for  booklets  were  received. 
Farmers  are  reaHzing  that  three  cows  with  a  good  cream 
separator  are  as  profitable  as  four  without  one.  A  good  separa- 
tor is  one  that  gets  all  the  cream  down  to  one  drop  in  each  gallon 
of  skim  milk.  That's  efficiency — and  that's  the  reason  for  the 
popularity  of  International  Harvester  separators,  Lily  and  Primrose. 

Lily  and  Primrose  separators  skim  to  this  fine  standard  for 
years,  because  they  are  built  on  a  sane  design,  strong,  simple, 
reliable,  sanitary.  The  few  easy  adjustments  necessary,  anyone 
can  make.  The  single  automatic  oiling  arrangement  takes  care 
of  every  bearing  and  sidesteps  trouble. 

"Facts  and  Figures  on  Dairying"  will  help  you,  too.  Write 
for  it  and  for  a  catalogue.  See  the  I  H  C  dealer  who  can  furnish 
you  with  a  Lily  or  a  Primrose  separator. 

International  Harvester  Company  of  America 

(Incorporated) 

CHICAGO  USA 

Champion     Deering     McCormick     Milwaukee     Osborne  Plaao 
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AGRICULTURAL  LiMESTONi 

One  of  the  purest  limestones  in 
the  state  for  agricultural  purposes. 

The  state  analysis  shows  ^'Mar- 
belime"  to  contain: 

S7.97%  Calcium  Carbonate. 

IMagnesiam  Carbonate. 
Marbelime  Trill  svreeten  your  soil. 

IMarbelime  Tvill  make  available  the 
potash  already  in  your  soil. 

Eesults  of  the  recent  investiga- 
tions of  the  experimental  station 
and  the  advice  of  the  best  authori- 
ties on  the  use  of  limestone  con- 
tained in  our  free  booklet. 


^Vrite  for  it  todf 


It  is  free. 


Marble  Cliff  Quarries  Co, 

916  Hartman  Bldg.,  Columbus,  0. 


4  ♦  M  M  M  M  ♦  M  M  M  M  M  M  M  M  M  » 

::  They  Win  on  Merit 

For  Purity,  Strength 
and  Eeliability 

-<  »■ 

i|Ck:  Hansen's  5anish 
Dairy  Preparations  | 

"  I  BUTTER  COLOR 

"    DANISH  <^  CHEESE  COLOR 
::  i  RENNET  EXTRACT 

"/^  Lactic  Ferment  Culture 

Clieese  Color  Tablets 
Rennet  Tablets 

;;;;  are  the   LEADERS   and   indorsed  by 
^-  most  of  the  Prize-Winning  Butter  and  11 
Cheese  Makers. 

Hansen's  means  quality 

■<  «■ 

Chr.  Hansen's  Laboratory,  Inc.  Z 

Box  1208.  Little  Falls,  N.  Y. 

4  ♦  M  M  M  ♦  M  M  M  ♦  H  M  ♦  M  M  M  M  » 


JOI  \)mi 

Lidht  Kmsors 


High  and  Level  Lift 

Practical  and  the  right 
size  for  the  average  farm. 
Work  with  any  standard, 
light  tractor.  Controlled 
by  the  man  on  the  tractor. 

Pull  the  rope  and  all  bot- 
toms raise  high  and  level. 
Another  pull  lets  them 
down.  Plows  raised  or  low- 
ered in  14  inches  ground 
travel.  Makes  square 
headlands.  All  bottoms 
raise  high,  plows  do  not 
clog  or  gather  trash  on  the 
turn. 

Extra  beam  and  bottom, 
readily  attached,  increases 
a  regular  two  bottom  plow 
to  three  bottoms  or  a  regu- 
lar three  bottom  plow  to 
four.  Size  of  the  plow  can 
be  increased  or  decreased 
to  meet  conditions. 

Famous  John  Deere  Bot- 
toms with  Quick  Detach- 
able Shares  that  are  taken 
off  and  put  on  in  one-fifth 
time    ordinarily  required. 

John  Deere  Plows  make  any  good  tractor  Eilmost 
indispensable.  Permit  us  to  tell  you  about  John 
Deere  Plows  for  light  tractors — the  plows  with 
Quick  Detachable  Shares  and  the  high  and  level 
lift.    Write  for  cur  package  TP-  1 4  1 

John  Deere,  Moline,  111. 

•^ohn  Deere  Dealers  Everywhere 
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Corn  Roots  As  They  Are— 

An  Actual  Photograph 

The  only  one  of  its  kind.  Taken  ten  days  after  the  last  cultivation,  show- 
ing the  upper  brace  roots,  lower  brace  roots  and  the  long  roots  which  feed  and 
develop  the  stalk  and  ear  growth. 


] 

CORN  ROOTS  PRODUCED  BY  TOWER  CULTIVATION. 


A  steel  plate  was  drawn  four  inches  below  the  surface  under  a  full  grown, 
well  developed  stalk.  The  plant  with  several  hundred  pounds  of  dirt  attached 
was  then  lifted  out  and  immersed  in  water  and  the  dirt  slowly  washed  away 
from  the  roots,  leaving  them  in  the  position  they  occupied  in  the  ground.  Only 
about  sixty  per  cent,  of  the  roots  are  shown,  as  it  was  necessary  to  cut  down 
on  one  entire  side  of  the  stalk  in  order  to  get  the  steel  plate  under  it. 

The  upper  brace  roots  are  the  strongest  and  come  last.  They  are  for  the 
purpose  of  supporting  the  stalk  on  the  ear.  The  next  lower  are  the  brace  roots, 
which  support  the  plant  while  it  is  from  two  to  four  feet  high.  The  lowest  set 
are  the  roots  which  nourish  the  stalk  and  ear;  they  are  all  within  four  inches 
from  the  surface  and  are  twenty  inches  and  more  in  length. 

Save  the  Roots— Increase  the  Yield 

This  photograph  shows  how  to  increase  the  yield,  as  Deep  Shovel  Cultiva- 
tion cuts  off  the  roots,  shuts  off  the  nourishment  and  stunts  the  plant. 
Can  you  not  see  this  plainly? 

Surface  cultivation  kills  the  weeds,  conserves  the  moisture,  saves  the  roots, 
makes  the  corn  ripen  earlier  and  increases  the  yield  per  acre. 

You  are  assured  of  clean,  productive  fields  every  time  if  you  use  the  TOWER 
SYSTEM  OF  SURFACE  CULTIVATION. 

THE  J.  D.  TOWER  &  SONS  CO. 

MAKERS  OF 

TOWER  CULTIVATORS 

MENDOTA,  ILL. 
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There  Is  a  Size  Avery  Tractor  to  Fit  Your  Size  Farm 

We  build  Avery  Tractors  to  pull  any  number  from  2  to  10  mold  board 
plows.  You  can  make  your  selection  from  the  most  complete  line  of  tractors 
and  plows  built  and  can  get  a  size  outfit  to  exactly  fit  your  size  farm. 

No  Other  Tractors  Have  Met  Such  Tests 

Avery  Tractors  and  Plows  have  meteverytest  features  in  construction— slidingframes, double 
—introduced  by  sold-on-approval  policy— have  "         '  ■"  '  ' 

been  entered  in  every  big  public  contest  and 
demonstration  ever  held — have  been  proved 
successful  by  thousands  of  owners.  Backed  by 
an  established  company  owning  a  large  factory 
and  many  branch  houses,  which  insure  your 
getting  a  well-built  machine  and  having  prompt 
and  permanent  service  after  you  get  it. 
Avery  Tractor  success  is  due  to  these  special 


drives,  2-speed  gears,  low-speed,  heavy-duty 
tractormotors,  extra  largecrank-shafts, renew- 
able inner  cylinder  walls,  no  pumps  or  fan. 
Sold  at  low  prices:  3-Plow  Tractor.  S760cash; 
4-Plow,  S1120  cash;5-Plow,  S16S0;  6-Plow,  S2145; 
8-10-Plow,  S24T5.  Avery  "Self -Lift"  Plows  and 
"Yellow-Fellow"  Threshers  are  also  built  in 
sizes  to  fit  anyof  the  abovesizetractors.  We  also 
build  a  special  smaller  size  tractor  for  §295  c 


Write  for  new  free  1916  Avery  Tractor,  Plow  and  Thresher  Catalog  and  learn  all 
the  facts  about  Tractor  Farming,  Threshing,  Road  Building,  etc. ,  with  an  Avery  Outfit. 
AVERY  COMPANY,  4852  Iowa  St=,  Peoria,  III. 

Ask  for  address 
of  nearest  Branch 
or  Jobber 


Oneip  Outfits  6  SizesKtAntj  Size  form 


Every  number  of  The  Ag.  Student  is  a  helpful 
number.   Renew  your  subscription  at  once. 


Special  Gash  Price,  postpaid,  $2 

Every  horse  owner  should  have  one  of  our  No.  914  Drenching 

Bits.  No  cutting  of  cheek  and  tongue;  no  waste  of  medicine; 
animal  will  not  fight  it.  Can  be  used  equally  as  well  cn  cattle. 
Will  last  a  lifetime;  practically  indestructible.  From  the  stand- 
point of  convenience  and  economy  it  is  worth  considerably  more 
than  the  price  asked. 

Complete  Illustrated  Catalogue  of  Veterinary  Instruments 
mailed  free  on  application. 

HAUSSMANN  &  DUNN  CO. 

708  S.  CLARK  ST.,  CHICAGO. 
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IF  YOU 

DON'T— 

WATCH- 
OUT 


L 
K 


"They  are  not  built  of  pieces 
and  they  cannot  go  to  pieces." 


You  are  more  than  likely  to  do  this 
very  thing :  Plunge  into  your  spring  work 
before  you  have  considered  the  important 
question  of  the  building  of  a  POLK  SYS- 
TEM monolithic  concrete  silo. 

The  danger  is  that  after  you  have 
your  work  started  you  can't  take  time  to 
talk  to  a  POLK  SYSTEM  contractor 
about  it.  Then  you'll  keep  putting  the 
silo  proposition  off  until  a  long  dry  spell 
robs  you  of  a  fine  corn  crop. 

Let  us  make  this  suggestion:  The  very 
first  chance  you  have,  get  in  touch  with 
a  POLK  SYSTEM  contractor.  Make  him 
tell  you  all  about  POLK  SYSTEM  SILOS 
— how  they  are  erected,  how  they  are  re- 
inforced, how  the  doors  are  arranged,  all 
about  the  cost  and  durability — everything 
that  you  want  to  know. 

Then,  THINK  IT  OVER.  Be  fair  to 
your  corn  crop,  your  stock,  your  business, 
and  yourself. 

There  ought  to  be  a  POLK 
SYSTEM  SILO  on  your  farm. 

WRITE  FOR  CATALOGUE 


Polk  Genung  Polk  Co.,  Fort  Branch,  Indiana 
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ussef  f^om  Hog  Cholera? 


For  prevention,  use  "544." 

If  your  herd  has  been  exposed,  is  infected  and  sick  with  cholera, 
treat  them  with  "544." 

"544"  is  a  chemical  substance — not  a  serum  or  virus — and  is  admin- 
istered hypodermically. 

No  dangers  of  producing  abscesses — of  new  centers  of  infection — 
of  abortion — of  stopping  growth  or  development. 

Another  good  endorsement  below: 

Cherokee  Co.,  Iowa.  July  25.  1915. 

The  Thiele  Laboratories  Co.,  Columbus,  Ohio. 

Dear  Sirs: — I  am  writing  you  in  regard  to  your  treatment,  Thiele's  "544." 

I  have  been  with  the  hog  cholera  all  my  life  from  boyhood.  I  have  seen  when  we  have 
raised  the  nicest  bunch  of  hogs,  that  dreaded  disease,  cholera,  come  and  take  them  away 
without  asking  you  to  say  yes  or  no.  In  the  year  1913,  I  was  taking  care  of  both  herds, 
father's  and  mine.  We  had  the  best  we  ever  owned,  and  cholera  came  and  we  Imd  llie  time 
of  our  lives,  when  cholera  put  the  poison  in  their  blood  and  called  them  to  their  resurrec- 
tion.  Our  work  then  was  to  set  the  dreaded  disease  on  fire,  ashes  to  ashes  and  dust  to  dust. 

Now,  I  want  to  say  right  here,  I  had  one  sample  pair,  $500.00  each;  what  did  cholera 
do  ? — took  them  for  almost  nothing. 

In  1913.  I  called  the  Assistant  State  Veterinarian  out.  He  could  not  do  anything  for  me. 
I  says  to  myself,  I  will  have  to  be  my  own  doctor,  I  guess.  So  I  have  been  studying  for  a 
Vet  in  my  spare  time. 

I  have  been  using  serum  and  virus  for  a  short  time  and  know  what  it  will  do,  but  was 
not  quite  satisfied  with  it.  When  I  would  buy  a  few  pigs  I  would  have  to  vaccinate  them 
right  away  or  cholera  would  get  them.    Why,  cholera  was  under  their  feet  all  the  time. 

When  I  first  saw  and  heard  of  your  treatment,  I  stood  and  looked  and  says,  "I  am  going 
to  do  it."  I  believe  I  was  the  first  to  use  it  in  northern  Iowa.  What  I  will  say,  I  have  lost 
hundreds  of  dollars  by  cholera  serum  and  virus,  I  have  lost  not  one  cent  with  Thiele's  "544." 
The  sick  ones  are  now  brought  back  to  earth  with  Thiele's  "544"  instead  of  going  to  their 
resurrection. 

My  herd  numbers  over  one  hundred  now,  protected  with  Thiele's  "544,"  the  saver  of 
your  swine. 

I  believe  the  serum  and  virus  has  seen  its  days,  which  are  getting  shorter  as  the  years 
^oll  on.  J    L  RADDLE. 


If  interested,  or  further  information  is  desired,  write  for  free  booklet  to 


THE  THIELE  LABORATORIES  CO. 

407  Hartman  Building,  Columbus,  Ohio. 
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Its  restoratioa  is  iw-" 
porta nt  because  domes-  .  ^, 
■tic  turke^^s  are  deci-  •  (^^J^^  - 
mated  by  a  disease 


When  Our  Land  Is  Filled 
With  Game 

A FEW  years  ago  America  was  the  greatest 
game  country  in  the  world.     Our  woods, 
our  fields,  our  water-ways,   were  teeming 
with  game  birds.    Wild  turkeys,   quail,  grouse, 
ducks,  were  familiar  sights — to  the  sportsman;  on 
the  table;  and  in  city  markets. 

These  conditions  should  again  prevail.  They 
may  successfully  be  brought  about  through  game 
farming.  ^ 

Game  farming  does  not  necessarily  require  a  large 
amount  of  land  and  involves  little  expense  in  time 
and  money.  The  work  in  itself  is  intensely  interest- 
ing and  affords  both  profit  and  pleasure  to  those  who 
indulge  in  it. 

Results  from  Game  Farming 

In  the  first  place  game  birds  of  many  kinds  com- 
mand high  prices  in  city  markets.  Their  eggs  are 
eagerly  sought  by  breeders.  Secondly,  if  you  are 
fond  of  hunting,  the  birds  you  raise  will  provide  ex- 
cellent sport  and  food.  Or  if  you  prefer,  and  if  you 
own  large  acreage,  you  may  lease  the  privilege  of 
shooting  over  your  land.  This  does  not  mean  that 
the  sport  of  hunting,  so  far  as  the  general  public  is 
concerned,  will  be  restricted.  On  the  contrary  it 
will  be  increased;  for  game  raised  for  sporting  pur- 
poses cannot  be  closely  confined  in  any  given  area. 

If  you  are  interested  in  game  farming  from  any  standpoint, 
you  should  write  for  a  booklet  which  takes  up  the  subject  in 
a  broad  way  and  gives  much  interesting  and  valuable  informa- 
tion regarding  it. 

The  book  is  called  "Game  Farming  for  Profit  and  Pleas- 
ure." It  is  well  worth  reading.  Write  for  a  copy.  Use 
the  coupon  below. 


Game  Breeding  Department,  Room  86 
BEI(CULBS  POWDES^  COi 
Wilmington,  Delaware 

Manufacturers  of  Explosives;  Infallible  and  * 'E.G.'* 
Smokeless  Shotgun  Powders;  L.  &  R.  Orange  Extra 
Black  Sporting  Powder;  Dynamite  for  farming. 


Game  Breeding  Department,  Room 

Hercules  Powder  Company,  Wilmington,  Del. 


Gentlemen:— Please  send  me  a  copy  of  Game  Farmins  for  Profit  and  Pleasure.  I  am  interested  in  game  breeding  from 
the  standpoint  of  


Very  truly  yourb. 


Name  

Address . 
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GAS  FOR  UGHTING  AND  COOKING 

PILOT  LIGHTING  PLANTS 

SUPPLY  A  CITY  CONVENIENCE  TO  COUNTRY  HOMES 


A  simple,  automatic  gas 
machine,  producing  the 
most  beautiful  light  in  the 
world.  Cheaper  than  kero- 
sene. Installed  in  cellar  or 
outside  the  house. 

Absolutely  Safe 
Always  Ready 


H  a  n  d  s  0  me  ornamental 
chandeliers. 

Barns  lighted  by  pull  of  a 
chain — no  matches  needed. 

Clean  and  cheap  for  cook- 
ing. 

A  Cool  Kitclien 
in  Summer. 


Used  today  in  more  than  250,00  Country  Homes.  Pilot  Lighting  Plants  in- 
stalled complete,  ready  for  use  and  guaranteed.  Write  for  estimate. 

OXWELD  ACETYLENE  COMPANY 

NEWARK,  N.  J.  CHICAGO.  LOS  ANGELES. 


mmeric»Riice 

==fy"nr^  AWARDEl 


GRANI 
PRIZE 


Ana 

Steel  Fence  Posts 


Big,  full  gauge  wires— full 
weight — full  length  rolls 
woven  with  a  mechanically 
^  hinged  joint.  Superior  quality  gal- 
vanizing—  proof  against  hot  sun, 
sleet  and  snow. 

[American  Steel  Fence  Posts,  cheaper  than 
wood  and  more  durable.  Last  a  lifetime. 
Hold  fence  secure  against  all  conditions. 

^  -  Write  for  booklet  on  how  to 

^|ai*|T  H  1^£^£X  set  posts  and  erect  fence, 
k^^^l.  J.  1.   &  J.  V^V^    Every  farmer  should  hav^  it. 

Dealers  Everywhere 

AMERICAN  STEEL  &  WIRE  COMPANY 

Chicago      New  York      Pittsburgh      Cleveland  Denver 
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'The  Name  Tells  the  Story' 


SUPERIOR  ALFALFA  CULTIVATOR 


Perfect  Onltivation, 
No  Injury  to 
FlantB. 


Superior  Means  the 
Best. 
Better  Than  the 
Rest. 


Especially  designed  for  the  proper  ctiltivation  of  Alfalfa,  but  is  also  an  excellent  imple- 
ment for  preparing  any  seed  bed. 

Operator  sits  well  behind  the  work  and  can  see  what  is  being  done.  Levers  within  easy 
reach.  More  or  less  pressure  can  be  instantly  applied  to  suit  ground  conditions.  Also, 
should  Cultivator  "load  up"  with  trash  or  the  hay  left  from  cutting,  operator  can  imme- 
diately free  the  machine. 

Th  important  things  in  cultivating  Alfalfa  are:  Thorough  cultivation  of  the  soil,  with- 
out injury  to  crowns  and  roots,  and  the  eradication  of  weeds. 

The  Superior  is  so  constructed  that  the  teeth  move  from  side  to  side  and  work  around 
the  roots  and  crowns. 

When  you  injure  an  Alfalfa  root  or  crown,  decay  sets  in,  the  plant  becomes  sickly  and 
finally  dies. 

THE  AMERICAN  SEEDING-MACHINE  CO.,  Inc.,  Springfield,  Ohio 
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Henry  Ford  Uses 
Natco  Hollow  Tile 


This  great  genius 
of  the  automobile  in- 
dustry builds  for  per- 
manency. Ford  buildings 
must  be  enduring,  need 
few   repairs,  be  fireproof. 
Natco  Hollow  Tile  is  specified. 
Settle  your  silo  problem— buy  a 
Natco,  Be  sure  of  perfect  ensilage 
at  all  times.  Do  away  with  repairs  and 
adjustments.  Erect  the  worryless 


Ford  Branch  at  Columbus,  Ohio.  Natco 
Holluw  Tile  was  used  in  this  building. 


Natco  Everlasting  Silo 

**The  Silo  that  Lasts  for  Generations*' 

hollow,  vitrified,  clay  tile  are  impervious  to  air  and  moisture— they  preserve  the  silage 
sweet  and  juicy.    The  dead  air  spaces  in  the  wall  resist  frost-making  it  the  silo  for  severe 
climates.     The  continuous,  reinforcing  bands  laid  in  the  mortar  hold  it  in  a  grip  of 
steel.  Itis  a  siloof  efficiency,  and  a  silo  you'll  be  proud  of.    Send  for  our  silo  catalog 
describing  it  fully.  Also  get  our  splendid  new  book, 
"Natco  on  theFarm,  "describing  other  farm  build- 
ings made  of  Natco  Hollow  Tile  and  just  as  effi- 
cient. Both  books  free.  We  have  many  farm 
building  plans  to  submit, and  will  help  you 
solve  your  building  problems  free.  Wh£ 
are  you  going  to  build  ?  Let's  hear 
from  you.   Write  today. 


National 
Fire  Proofing 
Company 

1  ''32  Fulton  Building 
I  _..«,»«>urgli    -    -  Pa. 


A  Natro  Silo  and  a  N  itco  Ram 
mean  1'ernij.iienLy  anil  I'rospeiity 


Natco  Silo  Wall. 
Notice  steel  reinforc- 
ing- bars  laid  in  the 
cliannel. 
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BdoKOFBAffimNsFREE 

If  You  Intend  to  Build  a  New  Barn  or  Re- 
model an  Old  One  You  Should  HaveThis  Book 

Louden  Barn  Plans  is  not  a  catalog  of  barn  equip- 
ment. It  is  a  complete  and  valuable  book  of 
reference  and  instruction  on  barn  construction. 

The  96  pages  of  Louden  Barn  Plans  are  full  of 
dollar-saving  information.  It  contains  51  repre- 
sentative designs  for  cow  barns,  horse  barns,  combination  and  general 
purpose  barns,  as  well  as  many  other  designs  for  hog  barns,  pens, 
hay  sheds,  chicken  houses,  etc 

In  addition  to  the  barn  plans  shown  in  the  book,  there  are  32 
pages  devoted  to  general  construction  problems,  such  as 
concrete  work,  laying  floors,  roof  construction,  ventilation,  etc. 

When  Writing  for  This  Book  Please  State  When  You  Expect 
to  Build,  and  How  Many  Cows  and  Horses  You  Want  to  House 

We  have  designs  for  nearly  4,000  barns, 

and  our  architects  will  give  your  letter 
personal  attention  if  we  learn  your 
exact  requirements. 

Louden  Barn  Equipment 

Louden  equipment  makes  possible  a 
clean,  sanitary  barn  with  a  minimum 
of  expense.  When  cows  are  transferred 

The  Louden  Line  of  Sanitary  Steel  Equipment  Includes: 

Litter  Carriers      Cow  Stalls  Hay  Loft  Equipment  Sheep  Pens 

Feed  Carriers        Horse  Stalls         Cow  Pens  Water  Basins 

Milk  Can  Carriers  Mangers  Calf  Pens  Bird  Proof  Barn  Door 

Harness  Carriers  MangerDiaisona  Bull  Pens  Hangers  ^ 

Hay  Carriers        Feed  Racks         Hog  Pens  Power  Hoists  and 

Feed  Trucks  CATALOGS  FREE  OtherBarnSpecialtiea 

{The  Louden  Machinery  Go.  (Established  ise?)  5206  Court  St.,  Fairfield,  Iowa 


from  dark,  dirty  barns  to  Louden  barns 
the  milk  flow  often  increases  from  15 
to  25  per  cent,  and  the  labor  of  caring 
for  the  herd  is  reduced  from  one-third 
to  one-half.  Louden  equipment  is  just 
as  great  economy  for  the  man  with  a 
half  dozen  head  of  stock  as  for  tlie  man 
with  hundreds  of  animals.  The  percent- 
age of  labor  saved  is  the  same. 
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Two  Interesting  Glass  Garden  Linkings 


MR.  GORDON  K.  FRASER,  of  Hamil- 
ton, Ontario,  had  an  attractive  garage 
and  pergola  treatment  adjoining  his 
residence. 

He  conceived  the  clever  idea  of  enclosing 
the  pergola  in  glass,  and  connecting  it  to 
a  conservatory,  opening  with  large  double 
doors,  just  off  the  dining  room. 

It  was  our  privilege  and  good  fortune  to 
be  able  to  carry  out  Mr.  Fraser's  idea  for 
him. 

The  result  you  will  agree,  is  a  decided 
success. 

Mrs.  J.  E.  Gordon,  of  Wallaceburg,  On- 
tario, wanted  a  garage,  and  seeing  our  ad- 
vertisement about  garage  and  greenhouse 


combinations,  she  came  down  to  Toronto 
and  talked  it  over  with  us. 

As  a  result,  she  concluded  to  build  the 
garage  and  gave  us  the  contract  for  the 
greenhouse. 

You  see  how  practically  it  has  worked 
out. 

When  we  took  the  photograph  Mrs.  Gor- 
don spoke  most  enthusiastically  about  the 
pleasure  she  derived  from  the  greenhouse 
when  it  was  cold  and  snowy  outside,  and  a 
delightful  bloom  filled  Palm  Beach  tem- 
perature inside. 

And  now,  of  what  assistance  can  we  be 
to  you  ? 

Let  us  send  you  our  Two  G's  Booklet, 
Glass  Gardens — A  Peep  Into  Their  Delights. 
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Swetland  Bldg.  Royal  Bank  Bldg.         Transportation  Bldg. 
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Please  mention  THE  AGRICULTURAL  STUDENT  when  writing  advertisers. 


Put  the  Magnifying  Glass 
on  ALPHA  CEMENT 

You  will  see  that  ALPHA  is  exceptional  among-  Portland  Cements 
for  fineness  and  uniformity. 
You  will  see  none  of  the  coarse  particles  that  lower  binding-power  and  ^ 
sand-carrying  capacity.    ALPHA  chemists,  by  hourly  tests,  make  sure 
that  the  raw  materials  are  proportioned  exactly  right,  that  the  burning  is 
thorough,    that    the     grinding    is    finer    than    required    by  standard 
specifications,  and  that  every  ounce  is  pure,  live  and  active. 

ALPHArrCEMENT 

is  warranted  to  more  than  meet  the  U.  S.  Government  Standard  for  strength 
and  all  other  recognized  tfests.  Be  careful  to  use  a  guaranteed  cement,  is  the 
advice  of  the  Government,  which  has  used  hundreds  of  thousands  of 
barrels  of  ALPHA.     You  need  this  same  grade  of  cement  for  your 
work,  and  you  get  it  when  you  specify  ALPHA. 

Ask  the  ALPHA  dealer  in  your  community  for  a  copy 
of  the  book,  ''ALPHA  Cement— How  to  Use  It."  This 
illustrated  book  tells  how  to  do  stucco  work,  how  to  build 
concrete  barns,  silos,  ice-houses  and  other  small  concrete 
buildings,  walks,  tanks,  storage  cellars,  steps,  etc.  If  you 
do  not  know  the  ALPHA  dealer,  write  us,  mention- 
ing what  you  are  planning  to  make  or  build. 

ALPHA  PORTLAND  CEMENT  CO.  Itiio^'f^ 

SALES  OFFICES 

New  York  PhiladelpMa 
Pittsburg 

^  Boston    Baltimore  Savannah 


SpecifyALPHAsURE 


OX'd  by 
nearly 
two 
million 
cow  owners 


11 /TORE  De  Lavals  are  being  sold  than  all  other  makes  combined — 
nearly  2,000,000  are  now  in  use.   Year  by  year  an  ever  increasing 

proportion  of  farm  separator  buyers  reach  the  conclusion  that  the 

De  Laval  is  the  only  cream  separator  they  can  afford  to  buy  or  use. 
In  fact,  about  the  only  excuse  ever  offered  for  buying  any  other 

separator  noAvadays  is  that  its  first  cost  is  a  little  less  than  the  De 

Laval's. 

But  they  soon  find  out  that  the  last  cost  of  a  cream  separator  is 
what  really  counts,  and  when  they  realize  that  the  De  Laval  gives  the 
most  and  best  service  for  the  money  they  buy  a  De  Laval. 

Over  40,000  users  of  inferior  machines  discarded  them  for  De 
Lavals  during  the  past  year  in  the  United  States  and  Canada  alone. 

Better  be  right  in  the  first  place  and  start  with  a  De  Laval. 

The  De  Laval  Separator  Company 


165  Broadway  .  . 
29  East  Madison  St, 


NEW  YORK 
.  CHICAGO 


50,000  Branches  and  Local  Agencies  the  World  Over 


